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PROCESS  FOR  FORMING  DYE-  IMAGE 
( 

FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   f o r m i n g   a  

d y e -   image  by  t r e a t i n g   a  s i l v e r   h a l i d e   p h o t o g r a p h i c  

l i g n t - s e n s i t i v e   m a t e r i a l   t h r o u g h   c o l o r   d e v e l o p m e n t ,   i n  

p a r t i c u l a r ,   to  a  p r o c e s s   f o r   f o r m i n g   a  d y e - i m a g e   h a v i n g   a n  

e x c e l l e n t   l i g h t - f a s t e n e s s   as  w e l l   as  a  h i g h e r   maximum  d e n s i t y  

even   i f   c o l o r   d e v e l o p i n g   i s   e f f e c t e d   w i t h   a  c o l o r   d e v e l o p e r  

f rom  w h i c h   b e n z y l   a l c o h o l   has   been   r e m o v e d .  

BACKGROUND  OF  THE  INVENTION 

G e n e r a l l y ,   when  f o r m i n g   a  d y e - i m a g e   w i t h   a  s i l v e r   h a l i d e  

p h o t p g r a p h i c   l i g h t - s e n s i t i v e   m a t e r i a l ,   t he   s i l v e r   h a l i d e  

p h o t o g r a p h i c   l i g h t s e n s i t i v e   m a t e r i a l   ( h e r e i n a f t e r   s i m p l y  

r e f e r r e d   to  as  a  l i g h t - s e n s i t i v e   m a t e r i a l )   w h i c h   c o m p r i s e s   a  

s u p p o r t ,   p r o v i d e d   t h e r e u p o n ,   a t   l e a s t   one  s i l v e r   h a l i d e  

e m u l s i o n   l a y e r   c o n t a i n i n g   a  h y d r o p h o b i c   d y e - f o r m i n g   c o u p l e r  

i s , ,   a f t e r   i m a g e w i s e   e x p o s i n g ,   t r e a t e d   w i t h   a  c o l o r   d e v e l o p e r  

c o n t a i n i n g   an  a r o m a t i c   p r i m a r y   a m i n e   as  a  c o l o r   d e v e l o p i n g  



-  2  -  

0 2 4 2 2 1 1  

ciyeac  i n e r e i n a r t e r   s i m p l y   r e f e r r e d   to  as  a  c o l o r   d e v e l o p i n g  

a g e n t )   ,  t h e n   f u r t h e r   t r e a t e d   w i t h   a  b l e a c h e r   as  w e l l   a s   a  

f i x e r   ( o r ,   w i t h   a  b l e a c h - f i x e r )   to  p r o d u c e   a  d y e - i m a g e .  

In  t h i s   c a s e ,   i t   is  w i d e l y   known  in  t he   a r t   t h a t   a  

b l u e - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n ,   a  g r e e n - s e n s i t i v e  

s i l v e r   h a l i d e   e m u l s i o n   and  a  r e d - s e n s i t i v e   s i l v e r   h a l i d e  

e m u l s i o n   a r e   u s e d   as  s i l i v e r   h a l i d e   e m u l s i o n s ,   and  t h a t  

c o u p l e r s   r e s p e c t i v e l y   f o r m i n g   a  c y a n   d y e - i m a g e ,   a  m a g e n t a  

d y e - i m a g e   and  a  y e l l o w   d y e - i m a g e   a r e   u s e d   as  h y d r o p h o b i c  

3 y e - f o r m i n g   c o u p l e r s .  

R e c e n t l y ,   t he   s t r o n g   n e e d   fo r   l i g h t - s e n s i t i v e   m a t e r i a l s  

c a p a b l e   of  r a p i d   p r o c e s s i n g   has   b e e n   m o u n t i n g   in  t h e  

p h o t o g r a p h i c   a r t .   In  o t h e r   w o r d s ,   l i g h t s e n s i t i v e   m a t e r i a l s  

are  s u b j e c t e d   to  t h e   r u n n i n g   t r e a t e m e n t   w i t h   an  a u t o m a t i c  

d e v e l o p i n g   m a c h i n e   p r o v i d e d   w i t h i n   e v e r y   p r o c e s s i n g  

L a b o r a t o r y .   I t   has   b e e n   more  and  more  s t r o n g l y   d e m a n d e d   t h a t  

^o  i m p r o v e   the   s e r v i c e   f o r   end  u s e r s   t h e   d e v e l o p m e n t   b e  

E i n i s h e d   w i t h i n   t he   same  d a y ,   o r ,   more  s p e c i f i c a l l y ,   w i t h i n  

3ne  h o u r   of   a c c e p t a n c e   of  f i l m s   to   be  d e v e l o p e d .  

In  p r i n c i p l e ,   in  o r d e r   to  a c c e l e r a t e   t he   d e v e l o p m e n t ,  

i a c h   of  t he   c o l o r   d e v e l o p i n g   p r o c e s s ,   b l e a c h i n g   p r o c e s s ,  

f i x i n g   p r o c e s s   o r ,   b l e a c h - f i x i n g   p r o c e s s   as  w e l l   as  w a s h i n g  

>r  s t a b i l i z i n g   p r o c e s s   mus t   be  i n d e p e n d e n t l y   a c c e l e r a t e d ,  

^mong  t h e s e   p r o c e s s e s ,   t h e   a c c e l e r a t i o n   of  c o l o r   d e v e l o p i n g  

p r o c e s s   i s ,   b o t h   in   t e r m s   of  p h o t o g r a p h i c a l   t e c h n o l o g y   a n d  
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p r a c t i c a l   usef   of  g r e a t   s i g n i f i c a n c e .   In  o r d e r   to  a c c e l e r a t e  

c o l o r   d e v e l o p i n g   p r o c e s s ,   s u c h   means   a re   mos t   c o m m o n l y  

e m p l o y e d   as  to   r a i s e   the   d e v e l o p i n g   t e m p e r a t u r e ,   to  r a i s e   t h e  

pH,  to  d e c r e a s e   the   i o n   c o n c e n t r a t i o n   of  b r o m i d e   w h i c h   i s   t h e  

p r i n c i p a l   c o m p o n e n t   of  a  d e v e l o p i n g   i n h i b i t o r ,   to  r a i s e   t h e  

c o n c e n t r a t i o n   of  c o l o r   d e v e l o p i n g   a g e n t ,   or  the   l i k e .  

H o w e v e r ,   r a i s i n g   the   t e m p e r a t u r e   of  c o l o r   d e v e l o p e r  

d r a s t i c a l l y   a c c e l e r a t e s   t h e   r e t r o g r a d a t i o n   of  c o l o r  

d e v e l o p i n g   a g e n t   due  to  o x i d a t i o n   by  o x y g e n ,   t h e r e f o r e ,   i s  

n o t   s u i t a b l e   f o r   c o n t i n u o u s   t r e a t m e n t   in  the   l o n g   t i m e   s p a n .  

Such  a  r e t r o g r a d a t i o n   b e c o m e s   e s p e c i a l l y   s i g n i f i c a n t   when  t h e  

t e m p e r a t u r e   is  s e t   g r e a t e r   t h a n   40°C.   S i m i l a r i l y ,   when  t h e   pH 

of  c o l o r   d e v e l o p e r   i s   r a i s e d ,   t he   c o u p l i n g   r e a c t i o n   of  t h e  

o x i d i z e d   p r o d u c t   of  t he   c o l o r   d e v e l o p i n g   a g e n t   and  t h e  

c o u p l e r   u n e x p e c t e d l y   b e c o m e s   i m p o s s i b l e   a t   a  c e r t a i n   pH 

l e v e l .   E s p e c i a l l y ,   t h e   pH  of  more  t h a n   11,  t h e r e f o r e ,   i t   i s  

i m p o s s i b l e   to  r a i s e   i n d e f i n i t e l y   the   pH  of  the   c o l o r  

d e v e l o p e r   . 

At  the   same  t i m e ,   a  c o l o r   d e v e l o p e r   o f t e n   c o n t a i n s  

b e n z y l   a l c o h o l   as  a  c o l o r   f o r m i n g   a c c e l e r a t o r .   When  s u c h   a  

b e n z y l   a l c o l h o l   i s   i n c o r p o r a t e d   i n t o   the   c o l o r   d e v e l o p e r ,   a  

d y e - i m a g e   f e a t u r i n g   a  h i g h e r   maximum  d e n s i t y   and  g r a d a t i o n  

can   be  o b t a i n e d .   More  s p e c i f i c a l l y ,   to  o b t a i n   t h e  

s a t i s f a c t o r y   c o l o r   f o r m i n g   p r o p e r t i e s   when  t r e a t i n g   a  c o l o r  

p h o t o g r a p h i c   l i g h t - s e n s i t i v e   m a t e r i a l   t h r o u g h   c o l o r  
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d e v e l o p i n g   w i t h   a  c o l o r   d e v e l o p e r   c o n t a i n i n g   b e n z y l   a l c o h o l ,  

u s u a l l y   10  ml  to  15  ml  or  more  of  s u c h   a  b e n z y l   a l c o h o l   i s  

i n c o r p o r a t e d   i n t o   1  l i t e r   c o l o r   d e v e l o p e r .   H o w e v e r ,   b e c a u s e  

t h e   b e n z y l   a l c o h o l   has   a  p o o r   w a t e r s o l u b i l i t y   ,  i t   is  n o r m a l l y  

n e c e s s a r y   to  add  as  an  a u x i l i a r y   s o l v e n t   a  c o n s i d e r a b l e  

a m o u n t   of  m u l t i v a l e n t   a l c o h o l   s u c h   as  e t h y l e n e   g l y c o l ,  

d i e t h y l e n e   g l y c o l ,   t r i e t h y l e n e   g l y c o l ,   g l y c e r i n   or  t he   l i k e ,  

in  o r d e r   to  s o l u b i l i z e   b e n z y l   a l c o h o l .   " 

H o w e v e r ,   s i n c e   s u c h   m u l t i v a l e n t   a l c o h o l s   and  b e n z y l  

a l c o h o l s   h a v e   t h e   g r e a t e r   p o l l u t i o n   l o a d s   i n c l u d i n g   BOD 

( b i o c h e m i c a l   o x y g e n   demand)   and  COD  ( c h e m i c a l   o x y g e n   demand)   , 

i t   i s   d e s i r a b l e   in  v i ew  of  t he   e n v i r o n m e n t a l   p o l l u t i o n   t o  

m i n i m i z e   or  to   t o t a l l y   e l i m i n a t e   t he   use   of  t h e s e   s u b s t a n c e s .  

I n c i d e n t a l l y ,   i t   has   b e e n   more  s t r o n g l y   d e m a n d e d  

r e c e n t l y   t h a t   t he   p h o t o g r a p h i c   l i g h t - s e n s i t i v e   m a t e r i a l ,  

c o m p r i s i n g   a  r e f l e c t i v e   s u p p o r t   b e i n g   t y p i f i e d   by  a  c o l o r  

p h o t o g r a p h i c   p a p e r ,   can   p r o v i d e   a  d y e -   image   f e a t u r i n g   a  g r e a t  

f a s t n e s s .  

In  v i e w   of  s u c h   a  f e a t u r e ,   e s p e c i a l l y   in  t e r m s   of  t h e  

l i g h t   f a s t n e s s   of  a  dye  i m a g e ,   t he   m e t h o d s   to  s e l e c t   a  

c o u p l e r   f e a t u r i n g   a  s m a l l e r   d i s c o l o r a t i o n   and  c o l o r - f a d i n g ,  

to  use   an  u l t r a v i o l e t - r a y   a b s o r v e n t   f o r   p r o t e c t i o n   o f  

d y e - i m a g e   a g a i n s t   u l t r a v i o l e t - r a y s   or  to  use   a  a n t i - f a d i n g  

a g e n t   f o r   p r e v e n t i o n   of  f a d i n g   due  to  l i g h t   have   b e e n  

c o n v e n t i o n a l l y   p r o p o s e d .  
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For   i n s t a n c e ,   the   m e t h o d   f o r   i m p r o v i n g   the   l i g h t  

f a s t n e s s   of  a  d y e - i m a g e   by  i n c o r p o r a t i n g   and  b l e n d i n g   a n  

u l t r a v i o l e t - r a y   a b s o r v e n t   i n t o   a  c o l o r   p h o t o g r a p h i c   m a t e r i a l  

s i g n i f i c a n t l y   i m p r o v e s   t h e   l i g h t   f a s t n e s s   of  a  d y e - i m a g e ,  

when  c o m p a r e d   to  t he   c a s e   whe re   no  u l t r a v i o l e t - r a y   a b s o r v e n t  

is   i n c o r p o x a t e d .   H o w e v e r ,   s u c h   a  m e t h o d   h a s   a  d i s a d v a n t a g e  

t h a t   the   d y e - i m a g e   is   s t a i n e d   due  to  t he   c o l o r i n g   of  t h e  

u l t r a v i o l e t - r a y   a b s o r v e n t   i t s e l f   when  s u c h   an  a m o u n t   of  t h e  

a b s o r v e n t   as  to  p r o v i d e   s a t i s f a c t o r y   e f f e c t   is  u s e d .  

A d d i t i o n a l l y ,   d e s p i t e   i t s   u s e ,   t he   u l t r a v i o l e t - r a y   a b s o r v e n t  

has   no  p r e v e n t i v e   e f f e c t   a g a i n s t   t he   f a d i n g   of  d y e - i m a g e   d u e  

to  the   v i s i b l e   r a y ,   t h u s   l i m i t i n g   the   i m p r o v i n g   e f f e c t   on  t h e  

l i g h t   f a s t n e s s   by  means   of  the   u l t r a v i o l e t - r a y   a b s o r v e n t .  

In  t he   m e a n t i m e ,   t he   e x a m p l e s   of  an  a n t i - f a d i n g   a g e n t  

w h i c h   p r e v e n t s   t h e   f a d i n g   due  to  l i g h t   a re   as  f o l l o w s :  

b i s p h e n o l s   d i s c l o s e d   in  J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n s  

No.  3 1 2 5 6 / 1 9 7 3   and  No.  3 1 6 2 5 / 1 9 7 3 ;   p y r o g a l l o l s   and  g a l l i c  

a c i d   and  e s t e r s   t h e r e o f   d i s c l o s e d   in  U .S .   P a t e n t   N o .  

3 , 0 6 9 , 2 6 2 ;   a l p h a - t o c o p h e r o l   and  a c y l   d e r i v a t i v e s   t h e r e o f  

d i s c l o s e d   in  U .S .   P a t e n t   No.  2 , 3 6 0 , 2 9 0   and  J a p a n e s e   P a t e n t  

P u b l i c a t i o n   Open  to  P u b l i c   I n s p e c t i o n   h e r e i n a f t e r   r e f e r r e d   t o  

as  J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n   No.  2 7 3 3 3 / 1 9 7 6 ;  

6 - h y d r o x y c h r o m a n s   d i s c l o s e d   in  U .S .   P a t e n t s   No.  3 , 4 3 2 , 3 0 0   a n d  

No.  3 , 5 7 4 , 6 2 7 ;   5 - h y d r o x y c h r o m a n   d e r i v a t i v e s   d i s c l o s e d   in  U . S .  

P a t e n t   No.  3 , 5 7 3 , 0 5 0 ;   6  ,  6  1  - d i h y d r o x y - 2   ,  2  1  - b i s s p i r o c h r o m a n s  
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d i s c l o s e d   in  J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   N o .  

2 0 9 7 7 / 1 9 7 4 ;   o r g a n i c   m e t a l - c h e l a t e   c o m p o u n d s   d i s c l o s e d   in  U . S .  

P a t e n t   4 , 0 5 0 , 9 3 8 ,   J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n s   N o .  

6 2 8 2 6 / 1 9 7 9 ,   No.  6 2 9 8 7 / 1 9 7 9 ,   No.  8 2 3 8 5 / 1 9 7 9   and  No.  8 2 3 8 6 / 1 9 7 9 ;  

6 , 6 ' - d i h y d r o x y - 2 , 2 '   - b i s s p i r o c h r o m a n d i a l k y l e t h e r s   d i s c l o s e d   i n  

J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   No.  1 9 7 6 5 / 1 9 8 2 ;  

h y d r o q u i n o n e d i a l k y l e t h e r s   d i s c l o s e d   in  J a p a n e s e   P a t e n t  

E x a m i n e d   P u b l i c a t i o n   No.  2 4 2 5 7 / 1 9 8 1 ;   c o m p o u n d s   h a v i n g  

s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   and  d i s c l o s e d   in  J a p a n e s e  

P a t e n t   O . P . I .   P u b l i c a t i o n s   No.  4 8 5 3 5 / 1 9 7 9   and  N o .  

2 2 2 8 5 3 / 1 9 8 5 ;   p o l y a l k y l p i p e r i d i n e   c o m p o u n d s   d i s c l o s e d   i n  

J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   No.  2 0 6 1 7 / 1 9 8 2 ,   J a p a n e s e  

P a t e n t   O . P . I .   P u b l i c a t i o n s   No.  1 1 4 0 3 6 / 1 9 8 3 ,   No.  1 1 9 3 5 1 / 1 9 8 4  

and  No.  1 1 6 7 4 7 / 1 9 8 4 .  

Among  t h e s e   d y e - i m a g e   s t a b i l i z e r s ,   t he   a b o v e - m e n t i o n e d  

c o m p o u n d s   h a v i n g   s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   as  w e l l   a s  

p o l y a l k y l p i p e r i d i n e   c o m p o u n d s   a r e ,   as  l i g h t   s t a b i l i z e r s   f o r  

y e l l o w - d y e - i m a g e   and  c y a n d y e - i m a g e ,   f a v o r a b l y   u s e d .   In  o t h e r  

w o r d s ,   t he   c o m p o u n d s   h a v i n g   s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p  

as  w e l l   as   t h e   p o l y a l k y l p i p e r i d i n e   c o m p o u n d s   can   i m p r o v e   t h e  

l i g h t   f a s t n e s s   of  a  d y e - i m a g e ,   w i t h o u t   j e o p a r d i z i n g   t h e  

d a r k - s t o r a b i l i t y   ,  or  w i t h o u t   c a u s i n g   the   u n d e s i r a b l e  

d i s c o l o r a t i o n   ( s t a i n )   due  to  l i g h t ,   h e a t   and  m o i s t u r e .  

•  H o w e v e r   ,  i t   was  l e a r n e d   t h a t   t he   c o l o r   f o r m i n g  

p r o p e r t i e s   a r e   d i s a d v a n t a g e o u s l y   d e g r a d e d ,   r e s u l t i n g   in  a  
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d e t e r i o r a t e d   g r a d a t i o n   and  a  d e c r e a s e d   maximum  d e n s i t y ,   w h e n  

the   l i g h t   s t a b i l i z a t i o n   e f f e c t   of  s u c h   a  c o m p o u n d   h a v i n g  

s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   ( h e r e i n a f t e r   r e f e r r e d   to  a s  

HP)  as  w e l l   as  a  p o l y a l k y l p i p e r i d i n e   s e r i e s   c o m p o u n d  

( h e r e i n a f t e r ,   PAP)  a r e   e n h a n c e d   to  the   s u f f i c i e n t   p o i n t .  

Such   a  d i s a d v a n t a g e   is   e s p e c i a l l y   s i g n i f i c a n t   w h e n  

b e n z y l   a l c o h o l   c o n t a i n e d   in  t h e   c o l o r   d e v e l o p e r   i s   e l i m i n a t e d  

f rom  the   c o l o r   d e v e l o p e r .  

More  s u r p r i s i n g l y ,   i t   was  l e a r n e d   t h a t   the   l i g h t  

f a s t n e s s   of  c y a n -   and  y e l l o w - d y e - i m a g e s   o b t a i n e d   u n d e r   s u c h  

c o n d i t i o n s   of  c o l o r   d e v e l o p i n g   w i t h   s u c h   d e t e r i o r a t e d   c o l o r  

f o r m i n g   p r o p e r t i e s   is  s o m e t i m e s   p o o r e r   t h a n   t h a t   o b t a i n e d  

t h r o u g h   the   t r e a t m e n t   w i t h   a  c o l o r   d e v e l o p e r   c o n t a i n i n g  

b e n z y l   a l c o h o l ,   and  t h a t   in  some  c a s e s   t he   l i g h t   f a s t n e s s   o f  

d y e - i m a g e   o b t a i n e d   by  t r e a t i n g   the   l i g h t s e n s i t i v e   m a t e r i a l  

c o n t a i n i n g   the   a b o v e - m e n t i o n e d   HP  or  PAP  w i t h   a  c o l o r  

d e v e l o p e r   c o n t a i n i n g   no  b e n z y l   a l c o h o l   is  p o o r e r   t h a n   t h e  

s i m i l a r   f a s t n e s s   of  d y e - i m a g e   o b t a i n a b l e   by  t r e a t i n g   t h e  

l i g h t s e n s i t i v e   m a t e r i a l   c o n t a i n i n g   no  HP  or  PAP  w i t h   a  c o l o r  

d e v e l o p e r   c o n t a i n i n g   b e n z y l   a l c o h o l .  

The  i n v e n t o r s   have   f o u n d   t h r o u g h   t he   d e v o t e d   r e s e a r c h  

t h a t   the   d e t e r i o r a t i o n   in  l i g h t   f a s t n e s s   of  dye  i m a g e  

o b t a i n e d   by  the  t r e a t m e n t   w i t h   t he   c o l o r   d e v e l o p e r   c o n t a i n i n g  

no  b e n z y l   a l c o h o l   i s   c a u s e d   by  the   use   of  h y d r o x y l a m i n e   s a l t  

b e i n g   c o n t a i n e d   in  t he   c o l o r   d e v e l o p e r .  
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i ne   a o o v e   - m e n t i o n e d   n y d r o x y l a m m e   is   an  e x c e l l e n t  

p r e s e r v a t i v e   b e i n g   c o n t a i n e d   in  an  o r d i n a r y   c o l o r   d e v e l o p e r  

e s p e c i a l l y   when  i t   i s   u s e d   t o g e t h e r   w i t h   s u l f u r o u s   i o n s ,   a n d  

i s   a v a i l a b l e   a t   a  l o w e r   p r i c e .   A d d i t i o n a l l y ,   t h e  

h y d r o x y l a m i n e   e x e r t s   o n l y   a  m i n i m a l   i n f l u e n c e   on  b e n z y l  

a l c o h o l .  

SUMMARY  OF  THE  INVENTION 

The  o b j e c t   of  t he   i n v e n t i o n   i s   to   p r o v i d e   a  p r o c e s s  

f o r   f o r m i n g   a  d y e - i m a g e   h a v i n g   a  h i g h   d e g r e e   of  l i g h t  

f a s t n e s s   of  c o l o r - i m a g e   as  w e l l   as  a  h i g h   maximum  d e n s i t y  

even   i f   b e n z y l   a l c o h o l   c o n t a i n e d   in  a  c o l o r   d e v e l o p e r   i s  

e l i m i n a t e d   f o r   p r e v e n t i o n   of  e n v i r o n m e n t a l   p o l l u t i o n   and  t h e  

r a p i d   t r e a t m e n t   i s   c a r r i e d   o u t .  

The  a b o v e - m e n t i o n e d   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

a c h i e v e d   by  a  p r o c e s s   f o r   f o r m i n g   d y e - i m a g e   c o m p r i s i n g   t h e  

s t e p s   o f :  

i m a g e w i s e   e x p o s i n g   a  s i l v e r   h a l i d e   p h o t o g r a p h i c  

L i g h t - s e n s i t i v e   m a t e r i a l   w h i c h   c o m p r i s e s   a  s u p p o r t ,   p r o v i d e d  

t h e r e o n ,   a t   l e a s t   one  s i l v e r   h a l i d e   e m u l s i o n   l a y e r   c o n t a i n i n g  

a  h y d r o p h o b i c   d y e - f o r m i n g   c o u p l e r   and  a t   l e a s t   one  c o m p o u n d  

s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of  c o m p o u n d s   h a v i n g  

s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   and  p o l y a l k y l p i p e r i d i n e  

c o m p o u n d s ,   a n d  

c o l o r   d e v e l o p i n g   w i t h   a  c o l o r   d e v e l o p e r   c o n t a i n i n g   a n  
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a r o m a t i c   p r i m a r y   amine,   .as. .a.   c o l o r   d e v e l o p i n g   a g e n t   and  a n  

N,  N - d i a l k y l h y d r o x y l a m i n e   or  a  w a t e r   s o l u b l e   a c i d   s a l t   t h e r e o f .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  c o m p o u n d s   u s e d   w i t h   t he   i n v e n t i o n   and  h a v i n g  

s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   a r e   p r e f e r a b l y   t h o s e  

r e p r e s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a   [I]  . 

[ w h e r e i n ,   R^  and  R2  a r e   e a c h   a  s t r a i g h t   c h a i n   or  b r a n c h e d  

c h a i n   a l k y l   g r o u p   h a v i n g   3 - 8   c a r b o n   a t o m s ,   e s p e c i a l l y ,   a  

t - b u t y l   g r o u p   or  a  t - p e n t y l   g r o u p .   R^  r e p r e s e n t s   a  k - v a l e n t  

o r g a n i c   g r o u p   and  k  is  an  i n t e g e r ,   1 - 6 . ]  

The  k - v a l e n t   o r g a n i c   g r o u p s   r e p r e s e n t e d   by  R^  a r e   a s  

f o l l o w s   : 

a l k y l   g r o u p s   such   as  a  m e t h y l   g r o u p ,   e t h y l   g r o u p ,   p r o p y l  

g r o u p ,   b u t y l   g r o u p ,   p e n t y l   g r o u p ,   o c t y l   g r o u p ,   h e x a d e c y l  

g r o u p ,   m e t h o x y e t h y l   g r o u p ,   c h l o r o m e t h y l   g r o u p ,  

1,  2 - d i b r o m o e t h y l   g r o u p ,   2 - c h l o r o e t h y l   g r o u p ,   b e n z y l   g r o u p ,  

p h e n e t h y l   g r o u p   and  the   l i k e ;   a l k e n y l   g r o u p s   such   as  an  a r y l  

g r o u p ,   p r o p e n y l   g r o u p ,   b u t e n y l   g r o u p   and  the   l i k e ;  

m u l t i v a l e n t   u n s a t u r a t e d   h y d r o c a r b o n   g r o u p s   s u c h   as  a n  

F o r m u l a   [ I ]  
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e t n y x e n e   g r o u p ,   t r i m e t h y l e n e   g r o u p ,   p r o p y l e n e   g r o u p ,  

h e x a m e t h y l e n e   g r o u p ,   2 - c h l o r o t r i m e t h y l e n e   g r o u p   and  the   l i k e ;  

u n s a t u r a t e d   h y d r o c a r b o n   g r o u p s   s u c h   as  a  g l y c e r y l   g r o u p ,  

d i g r y c e r y l   g r o u p ,   p e n t a e r y t h r i t y l   g r o u p ,   d i p e n t a e r y t h r i t y l  

g r o u p   and  t he   l i k e ;   a l i p h a t i c   c y c l i c   h y d r o c a r b o n   g r o u p s   s u c h  

as  a  c y c l o p r o p y l   g r o u p ,   c y c l o h e x y l   g r o u p ,   c y c l o h e x e n y l   g r o u p  

and  t h e   l i k e ;   a r y l   g r o u p s   s u c h   as  a  p h e n y l   g r o u p ,  

p - o c t y l p h e n y l   g r o u p ,   2 , 4 - d i m e t h y l p h e n y l   g r o u p ,  

2 , 4 - d i - t - b u t y l p h e n y l   g r o u p ,   2  ,  4 - d i - t - p e n t y l p h e n y l   g r o u p ,  

p - c h l o r o p h e n y l   g r o u p ,   2  ,  4 - d i b r o m o p h e n y l   g r o u p ,   n a p h t h y l   g r o u p  

and  t h e   l i k e ;   a  1 , 2 - ,   1 , 3 -   or  1 , 4 - p h e n y l e n e   g r o u p ;   a r y l e n e  

g r o u p s   s u c h   as   a  3 , 5 - d i m e t h y l - l , 4 - p h e n e l e   g r o u p ,  

2 - t - b u t y l - l , 4 - p h e n y l e n e   g r o u p ,   2 - c h l o r o - l , 4 - p h e n y l e n e   g r o u p ,  

n a p h t h a l e n e -   g r o u p   and  the   l i k e ;   1 , 3 , 5 - t r i - s u b s t i t u t i o n a l  

b e n z e n e   g r o u p   and  t he   l i k e .  

The  e x a m p l e s   of  R3  i n c l u d e ,   in  a d d i t i o n   to   t h e  

a b o v e - m e n t i o n e d   g r o u p s ,   k - v a l e n t   o r g a n i c   g r o u p s   b e i n g   b o n d e d  

w i t h   an  o p t i o n a l   a p p r o p r i a t e   g r o u p   s e l e c t e d   f rom  t h e  

a b o v e - m e n t i o n e d   g r o u p s   v i a   - 0 - ,   -S -   or  -S02~   g r o u p .  

The  more  f a v o r a b l e   e x a m p l e s   of  R3  a r e   a  

2 . 4 -   d i - t - b u t y l p h e n y l   g r o u p ,   2,  4 - d i - t - p e n t y l p h e n y l   g r o u p ,  

p - o c t y l p h e n y l   g r o u p ,   p - d o d e c y l p h e n y l   g r o u p ,  

3  .  5-  d i - t - b u t y l - 4 - h y d r o x y l p h e n y l   g r o u p   a n d  

3  , 5 - d i - t - p e n t y l - 4 h y d o x y l p h e n y l   g r o u p   . 

K  is   an  i n t e g e r ,   p r e f e r a b l y ,   1 - 4 .  
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The  t y p i c a l   c o m p o u n d s   e x p r e s s e d   by  t he   f o r m u l a   LIJ  a r e  

as  f o l l o w s .   H o w e v e r ,   the   p r e s e n t   i n v e n t i o n   i s   no t   l i m i t e d  

o n l y   to  t h e s e   e x a m p l e s .  



-  12  -  

0 2 4 2 2 1 1  

( i - D  

C * H . ( t )   C * H . ( t )  

c { H 9 ( t )   C 4 H . W  

( 1 - 2 )  

( 1 - 3 )  

C , H „ ( t )  

H O — /   V -   
S  

C V H 1 1 ( t )  H „ ( t )  

C H 2 C H 2 C 0 0 C J 2 H  25 

H s ( t )  



-  13  -  

0 2 4 2 2 1 1  

( 1 - 4 )  

C 4 H 9 ( t )  

HO  
_ / ~ ~ V -   C  H  2  CH2  C  0  0  C  WH  37 

C * H . ( t )  

( 1 - 5 )  

C , H 0 ( t )  

H O _ ^ ^ C H C H 2 C O O C 1 8 H  37 

( 1 - 6 )  

C * H . ( t )  

H O _ ^ ^ > - C 4 H 0 ( t )  

C 4 H B ( t )  



0 2 4 2 2 1 1  

-  14  -  

( 1 - 7 )  

C * H . ( t )  C 4 H 8 ( t )   0  C 4 H 0 ( t )  

I 
C H 2  

O H  

( 1 - 8 )  

H O  

C * H , [ t )  

■ - p -  

C 4 H 0 ( t )  

CH2  C H 2 C 0 2 C H 2 C H 2 C -  

0  
II 

/ ( X  
N  N -  

0  

( 1 - 9 )  

C 4 H 0 ( t )  

H O - ^ A - C H  
C H :  

C H 3  

C * H B ( t )  

c h 2 ~ ^ 0 > ~ o h  

C H 3   C + H » ( t J  

C H 3  

O H  



-  15  -  

( 1 - 1 0 )  

C 4 H B ( t )  \  

H O  C H 2 C H 2 C 0 0  

C 4 H . ( t )  

(  C H 2 ) 0  

( i - i i )  

'   C 4 H 0 ( t )  

H O - ^ > -  

s  C « H . ( t )  

\  

CH2  C H 2 C O O C H 5  

( 1 - 1 2 )  

H O  CH2  C H 2   C02  CH2  C H 2 *  

C 4 H 9 ( t )  
/   2 



0 2 4 2 2 1 1  

-  16  -  

( 1 - 1 3 )  

C * H . ( t )  

H 0 _ ^ ^ ) _   C H 2 C H 2 C 0 0 C 1 8 H  

C 4 H . ( t )  

S7 

( 1 - 1 4 )  

C 4 H 8 ( t )  
^•4  j-j-y  \  -/  q  

h o   v 3 ~ c H 2 ~ f 0 C 2 H 5  

C 4 H 0 ( t )   0 C 2 H 5  

( 1 - 1 5 )  

/  C 4 H 0 ( t )  
0  
1! 

H O -  ( /   V - C H 2 - P 0 C 2 H 5  N i  

C 4 H 0 ( t )  
0 C 2 H 5  



0 2 4 2 2 1  

-  17  -  

( 1 - 1 6 )  

( 1 - 1 7 )  

C 0 0 C 2 H 5  

C 3 H 7 ( i j  

( 1 - 1 8 )  

C * H 0 ( t )  

H 0 - < ^ > - C 0 0 C 3 H 7  

C 4 H . ( t )  

C r H X 5 ( t )  

H O - ^ V - C O O C s H  
5  - n i l  

C T H , « ( t )  





-  19  -  

( 1 - 2 2 )  

C O O C 1 8 H  37 

C . H „ ( t )  

( 1 - 2 3 )  

C 4 H . ( t )  

H 0 _ ^ ^ C 0 0 C H 2 C H = C H 2  

C 4 H B ( t )  

( 1 - 2 4 )  



zu  -  

1 - 2 5 )  

( 1 - 2 6 )  

C T H i 5   ( s e c )  

H O - ) j ^ C 0 O - £ ] )  

C 7 H 1 5   ( s e c )  

( 1 - 2 7 )  

c * n 9 { t )   c 4 H . ( t )  

C 4 H 9 ( t )  

C . H „ W   C ^ H i i ( t )  

m y ^ y   c o o   - ^ - c . H u W  

C i H u W  



0 2 4 2 2 1 1  

-  21  -  

( 1 - 2 8 )  

( 1 - 2 9 )  

( 1 - 3 0 )  

C . H T ( i )   B r  

H 0 " O - C 0 0 - ^ - B r  

C 3 H 7 ( i J  

H O -  

C . H u ( t )  

v N ^ c o O - ^ V c s H  

\ = /  
8  " 1 7  

C . H „ ( i )  

H (  

, C 4 H 8 ( t )  

- < f > - C O O C H 2   C H 2 0 C 0 - H ^ ~ V - 0 H  

C 4 H 9 ( t )  
C 4 H 0 ( t )  



0 2 4 2 2 1 1  

-  22  -  

( 1 - 3 1 )  

C 4 H 8 ( t )   _  __  . .  

m - v ~ \ -   
C 0 0 C H 2   CH  CH2  O C O - < ^ �  

C * H B ( i )   C 4 H 8 ( t )  

( 1 - 3 2 )  

H O  

C * H « ( l >   '  
, C 4 H 8 ( t )  

C 0 0 C H 2 C H C H 2 0 C 0 ^ _ V - 0 H  

0  C 4 H 8 i t T \  
C * H . W   l  W   C * H ° ( l )  

0  C U H 8 l l ;  

C 4 H 8 ( l )  

( 1 - 3 3 )  

N  

C O O C H s  

C 4 H 8 ( t )  
/  



0 2 4 2 2 1 1  

-  23  -  

( 1 - 3 4 )  

C , H „ ( t )  

H ° - f 3 - c ° ° > ^  

C H „ ( t )   
^  

( 1 - 3 5 )  

C H 3   C 4 H . ( t )  

H O - f ^ c O O - i ^ o C O - < p C o H  

C 4 H B ( t )  

\ - / ~   Q  
\   ^ ~ O H  

C 4 H . ( t )  

( 1 - 3 6 )  

C 4 H 0 ( t )  

- ^ ~ ~ ^ C O O - ^ ^ C 8 H „  

C 4 H . ( i )   C ^ H u ( t )  

( t )  



-  24  -  

d - 3 7 )  

C « H . ( t )  

H O - ^ r ~ ^ C O O H f ~ V c 5 H u   
( s e c )  

C 4 H 9 ( t )   c 8 H „   ( s e c )  

( 1 - 3 8 )  

C 4 H 9 ( t )  

H 0 ^ 3 ~   C 0 0 ~ < y 3 " ~   C  5  H l l { t )  

C 4 H 0 ( t )   C 4 H 8 ( t )  

( 1 - 3 9 )  

C 4 H 0 ( t )  

H O - f   V " C O O - < f   V - C 4 H . ( t )  

C 4 H a ( t )  H „ ( t )  



-  25  -  

( 1 - 4 0 )  

C U H g ( t )  

h q - \ 3 ~ C 0 °  

C i H . ( t )  

C . H « ( t )  

( 1 - 4 1 )  

C 4 H 0 ( i )  

C 4 H B ( l )   C12H25  ( s e c )  

( 1 - 4 2 )  

C 4 H , ( t )  

H 0   y 3 ^ c o °   ~ y ^ y ~ C H U z g   ( s e c )  

C 4 H 0 ( t )  C  14H2B  ( s e c )  



0 2 4 2 2 1 1  

-  26  -  

d - 4 3 )  

C 4 H , ( D  

H O - ^   y   
—  C O O  

C 4 H . ( t )  

C10H33  ( s e c )  

( 1 - 4 4 )  

H O - ^ - c O O - ^ - O H  

C * H o { t )   C 5 H n ( t )  

( 1 - 4 5 )  



-  27  -  

( 1 - 4 6 )  

C * H 9 ( t )  

H O - Q > ~ C O O - < Q > - C 1 2 H 2 5 ( n )  

C 4 H B ( t )  

( 1 - 4 7 )  

C 4 H B ( t )  

H 0 - ^ ~ \ -   C O O - ^ V -   C 8 H 1 7 ( t )  

C 4 H B ( t )  

( 1 - 4 8 )  

C 4 H B ( t )  

H O - ^ ^ C O O H ^ ^ C 1 8 H 3 7   ( s e c )  

C 4 H B ( t )  



0 2 4 2 2 1  

-  28  -  

C U H 8 ( t )  

C * H , ( t )  C 4 H 9 ( t )  



-  29  -  

3 2 4 2 2 1 1  

The  p o l y a l k y l p i p e r i d i n e   s e r i e s   c o m p o u n d s   a re   t h o s e  

e x p r e s s e d   by  the   f o l l o w i n g   f o r m u l a   [ I I ] .  

F o r m u l a   [ I I ]  

w h e r e i n ,   R4  r e p r e s e n t s   any  of  an  a l k y l   g r o u p   s u c h   as  a  m e t h y l  

g r o u p ,   e t h y l   g r o u p ,   p r o p y l   g r o u p ,   b u t y l   g r o u p ,   p e n t y l   g r o u p ,  

b e n z y l   g r o u p   and  the   l i k e ,   an  a l k e n y l   g r o u p   s u c h   as  a  v i n y l  

g r o u p ,   a r y l   g r o u p ,   i s o p r o p e n y l   g r o u p   and  the   l i k e ,   an  a l k y n y l  

g r o u p   s u c h   as  an  e t h y n y l   g r o u p ,   p r o p y n y l   g r o u p   and  the   l i k e ,  

an  a c y l   g r o u p   s u c h   as  a  f o r m y l   g r o u p ,   a c e t y l   g r o u p ,   p r o p i o n y l  

g r o u p ,   b u t y l y l   g r o u p ,   a c r y l o y l   g r o u p ,   p r o p i o l o y l   g r o u p ,  

m e t h a c r y l o y l   g r o u p ,   c r o t o n o y l   g r o u p   and  the   l i k e .  

The  more  f a v o r a b l e   g r o u p s   r e p r e s e n t e d   by  R4  a r e   a  m e t h y l  

g r o u p ,   e t h y l   g r o u p ,   v i n y l   g r o u p ,   a l l y l   g r o u p ,   p r o p y n y l   g r o u p ,  

b e n z y l   g r o u p ,   a c e t y l   g r o u p ,   p r o p i o n y l   g r o u p ,   a c r y l o y l   g r o u p ,  

m e t h a c r y l o y l   g r o u p   and  c r o t o n o y l   g r o u p .  

R5  r e p r e s e n t s   a  h y d r o g e n   a tom  or  an  a l k y l   g r o u p .   As  t h e  

a l k y l   g r o u p   a  m e t h y l   g r o u p   i s   p r e f e r a b l e .  

Y  r e p r e s e n t s   - 0 -   or  -N-  g r o u p ,   w h e r e i n   R  r e p r e s e n t s   a  
R 

h y d r o g e n   a t o m ,   a l k y l   g r o u p   or  a c y l   g r o u p .  
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au  j-cjjj.e&fc:iii.!3  ctn  x , -va j .en t .   o r g a n i c   g r o u p ,   w n e r e   & 

r e p r e s e n t s   an  i n t e g e r ,   1 - 4 .  

The  t y p i c a l   c o m p o u n d s   e x p r e s s e d   by  the   f o r m u l a   [ I I ]   a r e  

as  f o l l o w s .   H o w e v e r ,   t h e   p r e s e n t   i n v e n t i o n   is   n o t   l i m i t e d  

a n l y   to  t h e s e   e x a m p l e s .  
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A  c o m p o u n d   e x p r e s s e d   by  t he   a b o v e - m e n t i o n e d   f o r m u l a   I I ]  

or  [ I I ]   i s   e s p e c i a l l y   e f f e c t i v e   in  e n h a n c i n g   the   o p e r a t i o n   o f  

t h e   p r e s e n t   i n v e n t i o n   when  i n c o r p o r a t e d   i n t o   t h e  

y e l l o w - d y e -   i m a g e - f o r m i n g   l a y e r   or  c y a n - d y e - i m a g e - f o r m i n g  

l a y e r   . 

The  c o m p o u n d s   e x p r e s s e d   by  the   a b o v e - m e n t i o n e d   f o r m u l a  

[I]  or  [ I I ]   can   be  i n c o r p o r a t e d   i n t o   t he   s i l v e r   h a l i d e  

p r e r f e r a b l y ,   10  -  50  w e i g h t   p e r c e n t   to  t he   a m o u n t   of  t he   c y a n  

or  y e l l o w   c o u p l e r .  

In  t h e   l i g h t - s e n s i t i v e   m a t e r i a l   of  the   i n v e n t i o n ,   t h e  

m o s t   f a v o r a b l y   u s e d   y e l l o w - d y e - i m a g e - f o r m i n g   c o u p l e r s   a r e  

t h o s e   e x p r e s s e d   by  t h e   f o r m u l a   [ I I I ] ,   b e l o w .  

F o r m u l a   [ I I I ]  

w h e r e i n ,   r e p r e s e n t s   a  h a l o g e n   a tom  or  an  a l k o x y   g r o u p .  

R  r e p r e s e n t s   a  h y d r o g e n   a t o m ,   a  h a l o g e n   a tom  or  an  a l k o x y  

g r o u p   w h i c h   may  have   a  s u b s t i t u e n t .   R13  r e p r e s e n t s   a n  

a c y l a m i n o   g r o u p ,   a l k o x y c a r b o n y l   g r o u p ,   a l k y l s u l f a m o y l   g r o u p ,  

a r y l s u l f a m o y l   g r o u p ,   a r y l s u l f   o n a m i d o   g r o u p ,   a l k y l u r e i d o  

g r o u p ,   a r y l u r e i d o   g r o u p ,   s u c c i n i m i d o   g r o u p ,   a l k o x y   g r o u p   o r  

e m u l s i o n   l a y e r   a t   t he   r a t e   of  5  -  100  w e i g h t   p e r c e n t ,   a n d ,  
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a r y l o x y   g r o u p ,   e a c h   of  w h i c h   may  have  a  s u b s t i t u e n t .   Z   ̂ is   a  

g r o u p   c a p a b l e   of  b e i n g   s p l i t t e d   o f f   upon  t h e   c o u p l i n g  

r e a c t i o n   w i t h   the   o x i d i z e d   p r o d u c t   of  t he   c o l o r   d e v e l o p i n g  

a g e n t .  

The  e x e m p l i c a t i o n s   of  a  b i v a l e n t   y e l l o w   c o u p l e r  

a d v a n t a g e o u s l y   u s e d   in  t h e   p r e s e n t   i n v e n t i o n   a re   as  f o l l o w s .  

i 
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The  c y a n   c o u p l e r   i n c o r p o r a t e d   i n t o   t he   c y a n - d y e - f o r m i n g  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r   in  the   l i g h t - s e n s i t i v e   m a t e r i a l  

of  t he   i n v e n t i o n   i s   f a v o r a b l y   the   one  r e p r e s e n t e d   by  t h e  

f o l l o w i n g   f o r m u l a   [IV]  or  [V]  . 

F o r m u l a   [ I V ]  
O H  

X y J ^ H H C 0 R z l  

w h e r e i n ,   X  r e p r e s e n t s   a  h a l o g e n   a tom.   R20  r e p r e s e n t s   a n  

a l k y l   g r o u p   w h i c h   has   1 - 6   c a r b o n   a t oms   and  may  p o s s e s s   a  

s u b s t i t u e n t .   R21  i s   b a l l a s t   g r o u p .   Z2  i s   a  g r o u p   c a p a b l e   o f  

b e i n g   s p l i t t e d   o f f   upon  t h e   r e a c t i o n   w i t h   a  h y d r o g e n   a tom  o r  

t h e   o x i d i z e d   p r o d u c t   of  t he   c o l o r   d e v e l o p i n g   a g e n t .  

F o r m u l a   [V] 

OH 

2 3  

w h e r e i n ,   R ^   r e p r e s e n t s   a  h y d r o g e n   a t o m ,   h a l o g e n   a tom,   a l k o x y  

g r o u p ,   a l k y l   g r o u p   or  a  g r o u p   of  a t oms   n e c e s s a r y   to  c o m p l e t e  

a  s i x   m e m b e r e d   r i n g   t o g e t h e r   w i t h   R23  .  R23  r e p r e s e n t s   a n  

a l k y l   g r o u p   or  a r y l   g r o u p .   R ^   r e p r e s e n t s   an  a l k y l   g r o u p ,  

c y c l o a l k y l   g r o u p ,   a r y l   g r o u p ,   NHR^  ( w h e r e ,   R25  r e p r e s e n t s   a n  
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i l k y l   g r o u p   or  a r y l   g r o u p )   or  h e t e r o c y c l i c   g r o u p .   is   t r i e  

same  as  Z2  in  t he   f o r m u l a   [ I V ] .  

N e x t ,   the   e x e m p l i f i c a t i o n s   of  a  c y a n   c o u p l e r   r e p r e s e n t e d  

Dy  t h e   f o r m u l a   [IV]  a re   as  f o l l o w s .  
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The  e x e m p l i f i c a t i o n s   of  a  c y a n   c o u p l e r   r e p r e s e n t e d   b y  

f o r m u l a   [V]  a r e   as  f o l l o w s .  
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Each   of  t h e   y e l l o w   c o u p l e r   r e p r e s e n t e d   by  t h e  

a b o v e - m e n t i o n e d   f o r m u l a   [ I I I ]   and  the   c y a n   c o u p l e r  

r e p r e s e n t e d   e i t h e r   by  t h e   f o r m u l a   [IV]  or  [V]  is  u s e d   a t   t h e  

r a t e   of  a p p r o x i m a t e l y   0 . 0 5   -  2  m o l ,   o r ,   more  f a v o r a b l y ,   0 . 1   -  

0 .7   mol  p e r   mol  s i l v e r   h a l i d e .  

When  a d d i n g   the   c o m p o u n d   e x p r e s s e d   by  t h e  

a b o v e - m e n t i o n e d   f o r m u l a   [I]  or  [ I I ]   as  w e l l   as  a  c y a n   c o u p l e r  

or  y e l l o w   c o u p l e r   i n t o   the   l i g h t - s e n s i t i v e   m a t e r i a l ,   t h e  

b l e n d i n g   i s   c a r r i e d   o u t ,   p r e f e r a b l y   by  d i s s o l v i n g   them  i n t o   a  

h i g h - b o i l i n g   o r g a n i c   s o l v e n t   w h i c h   i s   i m m i s c i b l e   w i t h   w a t e r  

and  has  b o i l i n g   p o i n t   h i g h e r   t h a n   a b o u t   1 7 0 ° C ,   and  b y  

e m u l s   i f   i  e a t i n g   t h i s   s o l v e n t   i n t o   a  h y d r o p h i l i c   c o l l o i d  

t h r o u g h   d i s p e r s i o n .  

The  h i g h - b o i l i n g   o r g a n i c   s o l v e n t s   u s e d   for   s u c h   a  

p u r p o s e   i n c l u d e ,   f o r   e x a m p l e ,   a  p h t h a l i c   e s t e r   s u c h   a s  

d i m e t h y l p h t h a l a t e ,   d i b u t y l p h t h a l a t e ,   d i o c t y l p h t h a l a t e ,  

d i a l l y l p h t h a l a t e ,   d i n o n y l p h t h a l a t e ,   d i l a u r y l p h t h a l a t e ,  

d i b e n z y l p h t h a l a t e ,   d i p h e n y l p h t h a l a t e   and  the   l i k e ,   a  

p h o s p h o r i c   e s t e r   s u c h   as  d i p h e n y l p h o s p h a t e ,  

t r i c r e s y l p h o s p h a t e ,   t r i p h e n y l p h o s p h a t e ,  

d i o c t y l b u t y l p h o s p h a t e ,   t r   i h e x y l p h o s p h a t e ,   t r i o c t y l p h o s p h a t e  

and  the   l i k e ,   a  c i t r i c   e s t e r   s u c h   as   t r i b u t y l a c e t y l   c i t r a t e ,  

t r i b u t y l   c i t r a t e   and  the   l i k e ,   a  b e n z o i c   e s t e r   such   as  b u t y l  

b e n z o a t e ,   o c t y l   b e n z o a t e   and  the   l i k e ,   an  a l k y l   a m i d e   such   a s  

d i e t h y l l a u r y l a m i d e   and  the   l i k e ,   a  s e b a c i c   e s t e r   s u c h   a s  
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d i e t n y i h e x y i   s e b a c a t e   and  the   l i k e ,   a  s t e a r i c   e s t e r   s u c h   a s  

b u t y l   s t e a r a t e   and  the   l i k e ,   a  m a l e i c   e s t e r   s u c h   as  d i n o n y l  

m a l e a t e   and  the   l i k e ,   a  s u c c u n i c   e s t e r   s u c h   as  d i e t h y l  

s u c c i n a t e   and  the   l i k e ,   an  a d i p i c   e s t e r   s u c h   as  d i o c t y l  

a d i p a t e   and  the   l i k e ,   a  p y r o l i d o n e   s u c h   a s  

N - d o d e c y l p i r o l i d o n e   and  the   l i k e   and  o t h e r s .  

The  e x a m p l e s   of  a  l o w - b o i l i n g   a p p r o x .   30  -  150°C  o r g a n i c  

s o l v e n t   u s e d   as  a  a u x i l i a r y   s o l v e n t   c o m b i n e d l y   w i t h   such   a  

h i g h - b o i l i n g   o r g a n i c   s o l v e n t   i n c l u d e   a  l o w e r   a c e t y l a c e t a t e  

e t h y l   a c e t a t e ,   b u t y l   a c e t a t e ,   b e t a - e t h o x y e t h y l a c e t a t e   and  t h e  

l i k e ,   b u t y l   a l c o h o l ,   m e t h y l i s o b u t y l k e t o n e ,   c h l o r o f o r m ,  

h e x a n e ,   c y c l o h e x a n e ,   e t h y l e n e g l y c o l ,   a c e t o n e ,   e t h a n o l ,  

d i o x a n e ,   d i m e t h y l f   o r m a m i d e   and  the   l i k e .  

To  o b t a i n   a  d y e - i m a g e   w i t h   t h e   l i g h t - s e n s i t i v e   m a t e r i a l  

a c c o r d i n g   to  t he   i n v e t i o n ,   t he   c o l o r   d e v e l o p i n g   i s   c a r r i e d  

out   a f t e r   e x p o s u r e .   The  c o l o r   d e v e l o p i n g   i s   a  p r o c e s s   t o  

form  a  c o l o r   d y e - i m a g e ,   and  more  s p e c i f i c a l l y   is   a  p r o c e s s  

where  the   o x i d i z e d   p r o d u c t   of  the   c o l o r   d e v e l o p i n g   a g e n t  

r e a c t s   w i t h   t he   c o l o r   c o u p l e r   to   form  a  c o l o r   d y e - i m a g e .  

The  c o l o r   d e v e l o p i n g   a g e n t   c o n t a i n e d   in  t he   c o l o r  

3 e v e l o p e r   is  an  a r o m a t i c   p r i m a r y   amine   c o l o r   d e v e l o p i n g  

a g e n t ,   and  the   e x a m p l e s   of  w h i c h   i n c l u d e   a m i n o p h e n o l   s e r i e s  

and  p - p h e n y l e n e d i a m i n e   s e r i e s   d e r i v a t i v e s .   Among  t h e s e ,   t h e  

? - p h e n y l e n e d i a m i n e   s e r i r e s   d e r i v a t i v e s   a r e   p r e f e r a b l e .   T h e s e  

: o l o r   d e v e l o p i n g   a g e n t s   can  be  u s e d   in  t h e   form  of  s a l t s   o f  
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o r g a n i c   a c i d s   and  i n o r g a n i c   a c i d s ,   and  a  h y d r o c h l o r i d e ,  

s u l f a t e ,   p - t o l u e n e s u l f   o n a t e ,   s u l f i t e ,   o x a l a t e ,  

b e n z e n e s u l f o n a t e   and  the   l i k e   can  be  u s e d .  

T h e s e   c o m p o u n d s   s h o u l d   be  u s u a l l y   u s e d   a t   the   r a t e   o f  

a b o u t   0 . 1   -  30  g,  and  more   f a v o r a b l y ,   a p p r o x i m a t e l y   1  -  20  g ,  

p e r   1  l i t e r   c o l o r   d e v e l o p e r .   An  a d d i t i o n ,   l e s s   t h a n   0 . 1   g  

p e r   1  l i t e r   c o l o r   d e v e l o p e r ,   c a n n o t   p r o v i d e   s a t i s f a c t o r y  

d e n s i t y   of  c o l o r   i m a g e .  

A d d i t i o n a l l y ,   t h e   t r e a t m e n t   i s   c a r r i e d   o u t   in  a  c o l o r  

d e v e l o p e r   b a t h   whose   t r e a t i n g   s o l u t i o n   has   a  t e m p e r a t u r e  

r a n g e   of  10  -  65°C ,   or  more   f o v o r a b l y ,   25  -  4 5 ° C .  

The  e s p e c i a l l y   u s e f u l   p r i m a r y   amine   s e r i e s   c o l o r  

d e v e l o p e r s   a r e   N - N - d i a l k y l - p - p h e n y l e n e d i a m i n e   s e r i e s  

c o m p o u n d s ,   whose   a l k y l   g r o u p   and  p h e n y l   g r o u p   may  have   or  m a y  

n o t   c o n t a i n   a  s u b s t i t u e n t .   The  e x a m p l e s   of  by  f a r   u s e f u l  

c o m p o u n d s   i n c l u d e   N - N - d i m e t h y l - p   p h e n y l e n e d i a m i n e  

h y d r o c h l o r i d e ,   N - m e t h y l - p - p h e n y l e n e d i a m i n e   h y d r o c h l o r i d e ,  

N  ,  N - d i m e   t h y l - p - p h e n y l e n e d i a m i n e   h y d r o c h l o r i d e   , 

2 - a m i n o - 5 -   ( N - e t h y l - N - d o d e c y l a m i n o )   - t o l u e n e ,  

N - e t h y l - N - b e t a - m e t h a n e s u l f o n a m i d e e t h y l - 3 - m e t h y l - 4 - a m i n o a n i l i n e  

s u l f a t e ,   N - e t h y l - N - b e t a - h y d r o x y e t h y l a m i n o a n i l i n e ,  

4  - a m i n o -   3  - m e t h y l   -N  ,  Nd  ie  t h y l a n i   1  i n e   , 

4 - a m i n o - N -   ( 2 - m e t h o x y e t h y l )   - N - e t h y l - 3 - m e t h y l a n i l i n e p - t o l u e n e s u l f  

o n a t e   and  o t h e r s   . 

Any  of  t he   d e v e l o p i n g   a g e n t s ,   a b o v e ,   can   b e  
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i n d e p e n d e n t l y   u s e d ,   or  more  t h a n   two  of  them  can  b e  

c o m b i n e d l y   u s e d .  

The  N , N - d i a l k y l h y d r o x y l a m i n e   s e r i e s   c o m p o u n d   u s e d   in  t h e  

i n v e n t i o n   a r e   p r e f e r a b l y   the   c o m p o u n d s   e x p r e s s e d   by  t h e  

f o l l o w i n g   f o r m u l a   [VI]  and  the   w a t e r - s o l u b l e   a c i d   s a l t s  

t h e r e o f .  

F o r m u l a   [ V I ]  

" ^ N   - O H  

R  8 

w h e r e i n ,   Rj  and  Rg  i n d e p e n d e n t l y   r e p r e s e n t   an  a l k y l   g r o u p .  

An  a l k y l   g r o u p   h a v i n g   1 - 4   c a r b o n   a t o m s   ( m e t h y l   g r o u p ,   e t h y l  

g r o u p ,   n - p r o p y l   g r o u p ,   n - b u t y l   g r o u p   and  o t h e r s )   i s  

e s p e c i a l l y   f a v o r a b l e .  

As  a  w a t e r - s o l u b l e   a c i d   u s e d   to  fo rm  a  s a l t   t o g e t h e r  

w i t h   a  compound   e x p r e s s e d   by  t h e   f o r m u l a   [VI]  ,  a b o v e ,  

s u l f u r i c   a c i d ,   h y d r o c h l o r i c   a c i d ,   p h o s p h o r i c   a c i d ,   c a r b o n i c  

a c i d ,   a c e t i c   a c i d   and  o x a l i c   a c i d   a r e   p r e f e r a b l e .  

The  e x a m p l e s   of  the   compound   e x p r e s s e d   by  the   f o r m u l a  

[VI]  i n c l u d e   N , N - d i m e t h y l h y d r o x y l a m i n e ,  

N  , N - d i e t h y l h y d r o x d y l a m i n e ,   N , N - d i p r o p y l h y d r o x y l a m i n e   a n d  

N , N ^ d i b u t y l h y d o x y l a m i n e .   T h e s e   N , N - d i a l k y l h y d r o x y l a m i n e   s a l t s  

a r e   u s e d   at  the  r a t e   of  0 .2   -  15  g,  and  p r e f e r a b l y ,   0 .5   -  10  
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g  p e r   1  l x t e r   c o l o r   d e v e l o p e r .   A d d i t i o n a l l y ,   t h e  

N , N - d i a l k y l h y d r o x y l a m i n e   s a l t s   may  be  u s e d   c o m b i n e d l y   w i t h  

h y d r o x y l a m i n e   s a l t s ,   as  f a r   as  s u c h   use   d o e s   n o t   s p o i l   t h e  

o p e r a t i o n   of  the   i n v e n t i o n .   H o w e v e r ,   the   a d d i t i o n   o f  

h y d r o x y l a m i n e   i s   p r e f e r a b l y   w i t h i n   t h e   r a n g e   of  l e s s   t h a n   1  

g,   o r ,   more   f a v o r a b l y ,   l e s s   t h a n   0 .5   g  per   1  l i t e r   c o l o r  

d e v e l o p e r   ( w i t h   NH2OH.  1 / 2 H 2 S 0 4 )   . 

When  i n c o r p o r a t i n g   N , N - d i a l k y l h y d r o x y l a m i n e   i n t o   t h e  

l i g h t s e n s i t i v e   m a t e r i a l   and  r e p l e n i s h i n g   i t   i n t o   c o l o r  

d e v e l o p e r   d u r i n g   c o n t i n u o u s   t r e a t m e n t   of  the   m a t e r i a l ,  

N , N - d i a l k y l h y d o x y l a m i n e   i s   u s e d   a t   t h e   r a t e   of  a p p r o x i m a t e l y  
2 0 . 0 5   -  5  g,   or  p r e f e r a b l y ,   0 . 1   -  2  g  p e r   1  m 

l i g h t - s e n s i t i v e   m a t e r i a l .  

The  c o l o r   d e v e l o p e r   u s e d   in  t h e   i n v e n t i o n   may  c o n t a i n  

a l k a l i   a g e n t s ,   u s u a l l y   use   I  in  a  d e v e l o p e r ,   i n c l u d i n g   a l k a l i  

a g e n t s   and  pH  b u f f e r   a g e n t s ,   s u c h   as  s o d i u m   h y d o x i d e ,  

p o t a s s i u m   h y d r o x i d e ,   ammonium  h y d r o x i d e ,   s o d i u m   c a r b o n a t e ,  

p o t a s s i u m   c a r b o n a t e ,   t r i s o d i u m   p h o s p h a t e ,   s o d i u m  

d i h y d r o g e n p h o s p h a t e ,   s o d i u m   m o n o h y d r o g e n p h o s p h a t e ,   p o t a s s i u m  

m o n o h y d r o g e n p h o s p h a t e ,   s o d i u m   m e t a b o r a t e ,   b o r a x   and  the   l i k e ,  

and  may  i n c o r p o r a t e   s t i l l   o t h e r   a d d i t i v e s .  

The  e x a m p l e s   of  s u c h   a d d i t i v e s   i n c l u d e   o r g a n i c   s o l v e n t s  

s u c h   as  m e t h a n o l ,   e t h a n o l ,   e t h y l e n e   g l y c o l ,   d i e t h y l e n e  

g l y c o l ,   t r i e t h a n o l a m i n e ,   a c e t o n e ,   N - d i m e t h y l f   o r m a m i d e ,  

d i e t h y l e n e   g l y c o l ,   m o n o b u t y l e t h e r a c e t a t e   and  the   l i k e ,   a l k a l i  
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h a l i d e s   s u c h   as  l i t h i u m   c h l o r i d e ,   s o d i u m   c h l o r i d e ,   p o t a s s i u m  

c h l o r i d e ,   s o d i u m   b r o m i d e ,   p o t a s s i u m   b r o m i d e   and  the   l i k e ,  

d e v e l o p m e n t   c o n t r o l   a g e n t s   s u c h   as  c i t r a z i n i c   a c i d   and  t h e  

l i k e ,   d e f o a m i n g   a g e n t s ,   s u r f a c e   a c t i v e   a g e n t s   s u c h   as  n o n i o n  

s u r f a c e   a c t i v e   a g e n t s   and  a n i o n   s u r f a c e   a c t i v e   a g e n t s ,  

f l u o r e s c e n t   w h i t e n i n g   a g e n t s   and  c h e l a t i n g   a g e n t s .  

I n c o r p o r a t i n g   a  s u l f i t e   as  a  p r e s e r v a t i v e   i n t o   t he   c o l o r  

d e v e l o p e r   of  the   i n v e n t i o n ,   in  a d d i t i o n   to   t h e  

N , N - d i a l k y l h y d r o x y l a m i n e   or  w a t e r s o l u b l e   s a l t   t h e r e o f ,   i s  

a d v a n t a g e o u s   to   the  i m p r o v e d   s h e l f - l i f e   of  the   c o l o r  

d e v e l o p e r   of  t he   i n v e n t i o n .   As  the   s u l f i t e   f o r   s u c h   a  

p u r p o s e ,   s o d i u m   s u l f i t e   and  p o t a s s i u m   s u l f i t e   a r e   m o s t  

commonly   u s e d .   Such  s u l f i t e s   a re   u s e d   at   t h e   r a t e   of  0 .2   -  6 

g  per   1  l i t e r   c o l o r   d e v e l o p e r .  

F u r t h e r m o r e ,   w i t h   t he   m e t h o d   fo r   f o r m i n g   d y e -   i m a g e  

a c c o r d i n g   to  the   i n v e n t i o n ,   i t   i s   p o s s i b l e   to  a l l o w   a  

l - a r y l - 3 - p y r a z o l i d o n e   s e r i e s   c o m p o u n d   b e i n g   p r e s e n t   d u r i n g  

t he   c o l o r   d e v e l o p i n g ,   in  o r d e r   to  a c c e l e r a t e   c o l o r  

d e v e l o p i n g .   Such  l - a r y l - 3 - p y r a z o l i d o n e   s e r i e s   c o m p o u n d   may  

be  i n c o r p o r a t e d   i n t o   the   l i g h t - s e n s i t i v e   m a t e r i a l   in  a d v a n c e ,  

or  may  be  i n c o r p o r a t e d   i n t o   the   c o l o r   d e v e l o p e r .   H o w e v e r ,   t h e  

o p e r a t i o n   of  t h e   p r e s e n t   i n v e n t i o n ,   t h a t   i s ,   an  o p e r a t i o n  

w h e r e b y   t h r o u g h   t he   a c c e l e r a t e d   t r e a t m e n t   a  d y e - i m a g e   h a v i n g  

a  h i g h   maximum  d e n s i t y ,   e s p e c i a l l y   a  d y e - i m a g e   of  t h e  

i n v e n t i o n   h a v i n g   b o t h   a  h i g h   maximum  d e n s i t y   and  h i g h   l i g h t  
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f a s t n e s s ,   is  b e s t   a c h i e v e d   by  i n c o r p o r a t i n g   a  

l - a r y l - 3 - p y r a z o l i d o n e   s e r i e s   c o m p o u n d   i n t o   the   c o l o r  

d e v e l o p e r   . 

The  e x a m p l e s   of  the   l - a r y l - 3 - p y r a z o l i d o n e   s e r i e s  

compound   u s e d   in   t he   i n v e n t i o n   a re   as  f o l l o w s .  

[ E x a m p l e   c o m p o u n d s ]  

AP  -  1  l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  2  4 - m e t h y l - 4 - h y d r o x y l m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  3  4 , 4 - d i m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  4  4 - m e t h y l - 4 - h y d r o x y l m e t h y l - l -   ( p - t o l y l )   - 3 - p y r a z o l i d o n e  

AP  -  5  4 - m e t h y l - 4 - a c e t o x y m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  6  4 - m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  7  4 , 4 - d i h y d r o x y l m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

AP  -  8  4 - m e t h y l - 4 - h y d r o x y l e t h y l - l - p e n y l - 3 - p y r a z o l i d o n e  

AP  -  9  4 - m e t h y l - 4 - i - b u t y l o y l o x y m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e  

A f t e r   t he   d y e -   image   is   f o r m e d   by  c o l o r   d e v e l i n g ,   t h e  

r e m a i n i n g   d e v e l o p e d   s i l v e r   as  w e l l   as  t he   u n d e v e l o p e d   s i l v e r  

h a l i d e   a re   r e m o v e d   f rom  the   l i g h t - s e n s i t i v e   m a t e r i a l  

p r e f e r a b l y   by  t r e a t i n g   i t   w i t h   b l e a c h - f i x e r .  

Wi th   t h e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c  

l i g h t - s e n s i t i v e   m a t e r i a l   a  t r e a t i n g   t e m p e r a t u r e   f o r   e a c h  

t r e a t i n g   p r o c e s s ,   s u c h   as  c o l o r   d e v e l o p i n g   and  b l e a c h - f i x i n g  

or  b l e a c h i n g   and  f i x i n g ,   and  f o r   t r e a t i n g   p r o c e s s   c a r r i e d   o u t  

in  a c c o r d a n c e   w i t h   r e q u i r e m e n t s   s u c h   as  w a t e r   - w a s h i n g ,  

s t a b l i z a t i o n ,   d r y i n g   or  t he   l i k e ,   i s   more  t h a n   25°C ,   o r  
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p r e f e r a b l y   more  t h a n   3 0 ° C ,   in  v iew  of  t he   a c c e l e r a t e d  

t r e a t m e n t , .  

The  s i l v e r   h a l i d e   p h o t o g r a p h i c   l i g h t - s e n s i t i v e   m a t e r i a l  

of  t he   i n v e n t i o n   may  be  s u b j e c t e d   to  the   s t a b i l i z i n g  

t r e a t m e n t   w i t h o u t   w a t e r   w a s h i n g   d e s c r i b e d   in  J a p a n e s e   P a t e n t  

O . P . I .   P u b l i c a t i o n s   No.  14834  1 9 8 3 ,   No.  1 0 5 1 4 5 / 1 9 8 3 ,   N o .  

1 3 4 6 3 4 / 1 9 8 3   and  No.  1 8 6 3 1 / 1 9 8 3 ,   and  J a p a n e s e   P a t e n t  

A p p l i c a t i o n s   No.  2 7 0 9 / 1 9 8 3   and  No.  8 9 2 8 8 / 1 9 8 4 ,   and  o t h e r s .  

EXAMPLES 

The  t y p i c a l   e x a m p l e s   of  the   p r e s e n t   i n v e n t i o n   a r e  

d e s c r i b e d   as  f o l l o w s .   H o w e v e r ,   t he   s c o p e   of  e m b o d i m e n t   o f  

the   i n v e n t i o n   is   no t   l i m t e d   o n l y   to  t h e s e   e x a m p l e s .  

E x a m p l e   -  1 

2 With  a  170  g/m  p a p e r   s u p p o r t   h a v i n g   l a m i n a t e d  

p o l y e t h y l e n e   on  one  s i d e   t h e r e o f ,   and  l a m i n a t e d   p o l y e t h y l e n e  

c o n t a i n i g   11  w e i g h t   %  of  a n a t a s e - t y p e   t i t a n i u m   d i o x i d e   on  t h e  

o t h e r   s i d e   t h e r e o f ,   t h e   f o l l o w i n g   l a y e r s   were   s e q u e n t i a l l y  

d i s p o s e d   t h r o u g h   c o a t i n g   on  t h e   s i d e   wh ich   has   p o l y e t h y l e n e  

i n v o l v i n g   t i t a n i u m   d i o x i d e   so  as  to  p r e p a r e   s i l v e r   h a l i d e  

c o l o r   p h o t o g r a p h i c   l i g h t - s e n s i t i v e   m a t e r i a l s   1  -  26.  T h e  

a m o u n t s   of  a d d i t i o n   a r e ,   u n l e s s   .  o t h e r w i s e   s p e c i f i e d ,   d e n o t e d  

2 
by  the   amoun t   per   1  m  l i g h t - s e n s i t i v e   m a t e r i a l .  

L a y e r   1  A  l a y e r   c o n t a i n i n g   1 .7   g  g e l a t i n   and  0 . 3 5   g 

b l u e - s e n s i t i v e   s i l v e r - c h l o r o   b r o m i d e   e m u l s i o n   ( t h e   amoun t   o f  
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s i l v e r   m e a n s   t h e   c o n v e r t e d   v a l u e   r e p r e s e n t i n g   e q u i v a l e n t  

s i l v e r ,   and  i s   a p p l i c a b l e   to  a l l   t h e   f o l l o w i n g   e x a m p l e s ) ,   a n d  

0 .4   g  d i n o n y l p h t h a l a t e   (DNP)  i n t o   w h i c h   y e l l o w   c o u p l e r   ( 1 . 3   x  
- 3  10  mol)  in  T a b l e   -  1,  l i g h t   s t a b l i z e r   ( 0 . 4   g)  and  0 . 0 2   g  

a n t i - s t a i n   a g e n t   (HQ  -  1)  d e s c r i b e d   l a t e r   h a v i n g   b e e n  

d i s s o l v e d .  

L a y e r   2  . . . . .   A  l a y e r   c o n t a i n i n g   1 . 5   g  g e l a t i n ,   and  0 .4   g  DNP 

i n t o   w h i c h   0 .6   g  u l t r a v i o l e t - r a y   a b s o r v e n t   UV  -  1,  d e s c r i b e d  

as  f o l l o w s ,   h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   3  A  l a y e r   c o n t a i n i n g   1 . 1   g  g e l a t i n   and  0 . 0 4 2   g  

2  , 4 - d i c h l o r o 6 - h y d r o x y - s - t r i a z i n e s o d i u m   (H  -  1:  h a r d e n e r ) .  

UV  -  1  

HQ -  1 

O H  

O H  
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The  l i g h t - s e n s i t i v e   m a t e r i a l s   1  -  26,   a b o v e ,   w e r e  

e x p o s e d   t h r o u g h   an  o p t i c a l   w e d g e ,   and  t r e a t e d   a c c o r d i n g   t o  

the   f o l l o w i n g   p r o c e s s e s .  

P r o c e s s e s   [A]  [B]  -  [F]  

C o l o r   d e v e l o p i n g   C o l o r   d e v e l o p e r   C o l o r   d e v e l o p e r s  
[A]  [B]  -  [F]  

38°C ,   3  min  35°C ,   1  m i n  

B l e a c h - f i x i n g   33°C ,   1  min  3 3 ° C ,   1  min  • 

W a t e r - r i n s i n g   -30  -  3 4 ° C ,   1  min  30  -  3 4 ° C ,   1  m i n  

D r y i n g   60  -  8 0 ° C ,   1  min  60  -  8 0 ° C ,   1  m i n  

The  c o m p o s i t i o n   of  e a c h   t r e a t i n g   s o l u t i o n   is  as  f o l l o w s  

(per   1  l i t e r   s o l u t i o n )   .  Each  c o l o r   d e v e l o p e r   was  u s e d   a f t e r  

i t   had  been   s t o r e d   u n d e r   a  room  t e m p e r a t u r e   f o r   two  w e e k s  

a f t e r   i t s   p r e p a r a t i o n .  
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C o l o r   d e v e l o p e r   c o m p o s i t i o n  

(A)  (B)  -  (F)  

Pu re   w a t e r   800  ml  800  m l  

T r i e t h a n o l a m i n e   15  m l  

B e n z y l   a l c o h o l   15  m l  

P r e s e r v a t i v e   (*1)  3  g  3  g  

P o t a s s i u m   b r o m i d e   1 . 2   g  0 .6   g  

S o d i u m   c h l o r i d e   0 .3   g  0 .3   g  

P o t a s s i u m   s u l f i t e   2 .0   g  2 .0   g  

C o l o r   d e v e l o p i n g   a g e n t   (*2)  4 .5   g  8  g  

P o t a s s i u m   c a r b o n a t e   2 .5   g  2 .5   g  

N i t r i l o t r i m e t h y l e n e p h o s p h o r i c   2  g  2  g  
a c i d  

W a t e r   was  p o u r e d   to  p r e p a r e   1 / .   1 0 . 1   1 1 . 6  
s o l u t i o n ,   t h e n   pH  was  a d j u s t e d .  

1*1)  P r e s e r v a t i v e  

[A]  H y d r o x y l a m i n e   s u l f a t e .   1 /2   s u l f a t e  

[B]  ( H . A . S . )  

[C]  N , N - d i e t h y l h y d r o x y l a m i n e  

[DJ  N , N - d i m e t h y l h y d r o x y l a m i n e  

[E]  D - g l u c o s e a m i n e   h y d r o c h l o r i d e  

(Compound  d e s c r i b e d   in  J a p a n e s e   P a t e n t   O . P . I .  

•  P u b l i c a t i o n   No.  8 9 4 2 5 / 1 9 7 8 )  

[F]  Does  n o t   c o n t a i n  
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(*2)  C o l o r   d e v e l o p i n g   a g e n t  

N - e t h y l - N -   - m e t h a n e s u l f   o n a m i d e e t h y l - 3 - m e t h y l - 4  

- a m i n o a n i l i n e   s u l f a t e  

B l e a c h - f i x e r   c o m p o s i t i o n  

P u r e   w a t e r   600  m l  

Ammonium  f e r r i c   [ H I ]   e t h y l e n e d i a m i n e t e t r a a c e t a t e   65  g  

D i s o d i u m   e t h y l e n e d i a m i n e t e t r a a c e t a t e   5  g 

Ammonium  t h i o s u l f a t e   85  g  

S o d i u m   b i s u l f i t e   10  g 

Sod ium  m e t a b i s u l f   i t e   2  g 

S o d i u m   b r o m i d e   10  g 

C o l o r   d e v e l o p e r   A  200  m l  

P u r e   w a t e r   was  p o u r e d   to  p r e p a r e   1  l i t e r   s o l u t i o n ,   w h i c h  

was  t r e a t e d   w i t h   d i l u t e   s u l f u r i c   a c i d   to   have   t h e   pH  of  7 . 0 .  

The  r e s u l t a n t   s a m p l e s   were   s u b j e c t e d   to  the   r e f l e c t i n g  

d e n s i t y   m e a s u r e m e n t   w i t h   m o n o c h r o m a t i c   b l u e   l i g h t .   T h e  

maximum  d e n s i t y   (DM)  and  g r a d a t i o n   ( t he   i n c l i n a t i o n  

c o r r e s p o u n d i n g   w i t h   t h e   r e f l e c t i n g   d e n s i t y   of  0 .5   and  1 .5   o f  

the   c h a r a c t e r i s t i c   c u r v e )   of  e a c h   s a m p l e   were  d e t e r m i n e d  

b a s e d   on  the   o b t a i n e d   c h a r a c t e r i s t i c   c u r v e .   The  r e s u l t s   a r e  

shown  in  T a b l e   -  1 .  

A l s o ,   in  o r d e r   to  e x a m i n e   the   l i g h t - f a d i n g   p r o p e r t i e s ,  

e ach   s a m p l e   was  i r r a d i a t e d   w i t h   a  f a d e m e t e r   ( m a n u f a c t u r e d   b y  

Suga  S h i k e n k i   C o . ,   L t d . )   f o r   240  h o u r s ,   w h e r e b y   the   d y e i m a g e  
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r e s i d u a l   r a t e   r e l a t i v e   to  the   i n i t i a l   d e n s i t y   of  1 . 0   w a s  

d e t e r m i n e d .   The  o b t a i n e d   r e s u l t s   a re   a l s o   shown  in  T a b l e   -  1  



^ 5   §  'l  S3  1  S  1  1  1  52  1  1  1  S  1  1  1  1  S3  E5  I"  1  t=  K  S3  S3 

i  —  i m  iiiaco^j-escNjtOLot"—  cqco^*cOt—  r̂ -  r*-  co  io  un  t—  cm  o  r—  -cr  to  to 
«d  1  —  ' H  * 
iH nj  '  —  < 3  m  o  o)  to  w  i  —  co  e»  cpt^-cscsmtt tococOLor—  co  o  o>  w 
•H  «  ' « „, 
<D  f\  ^  O  f  "1  ^  CO  C»  m  CONtOCOOJinCMONr-  tO  lO  C3  h—  t-*-  CJ5 
ffj  1  —  1 e •H  —  —  —  —  —  —  _   ___ I <u  ,  —  , 

i  —  i  ■  - 
%  cm  in  io  co  ^ • i n i n w ^ t f t j c > 3 N . N - N N W 0 c D ( O w T r v i « } '  

L L ^ I I I I I l l l l l l l   l l l l l l l l l ^ l l l  1  I  O  T— 

1  1 y j e O O O ) O J C O W N C S J r - 0 ) 0 ) C O a ) l O ^ ^ ^ ' i n M ' d , M N e O ( D ( D i n  i  i  w e o c N i w w w c N i e s i c s i T - T - t - r - e s i W N e s i e N i N W N N W w c v J N  

1  —  1 Q ^ f N W r - t - S h - t O C O W N T - r - N S t D K K t D C O U 3 m r - 0 5   03eO 
q  i_J  O  CO  CO  CO  CO  W  CVJ  W  cvi  CM  CVJ*  C\j  CNJ  W M u  1 rd 'a  >  —  > r a Q t f r O r - T - C O m W f f i O C M C O M C O N C O Q t O S i O i C t O C D O O i e O  
Ut  I  CO  CO  CO  CO  CO  N  CAl'  N  N  Ĉ3  CNJ  N  N  N  N  CSJ 
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The  r e s u l t s   in  T a b l e   -  1  show  t h a t   the   t r e a t m e n t s   (  [BJ 

and  [E]  )  ,  w h e r e i n   a  c o m p o u n d   r e p r e s e n t e d   by  t he   f o r m u l a   [ I ]  

or  [ I I ]   was  e m p l o y e d   as  a  l i g h t   s t a b i l i z e r   and  e a c h   s a m p l e  

was  t r e a t e d   w i t h   a  c o l o r   d e v e l o p e r   n o t   h a v i n g   b e n z y l   a l c o h o l  

w i t h i n   i t   and  c o n t a i n i n g   h y d r o x y l a m i n e   or  D - g l u c o s e a m i n e   as  a  

p r e s e r v a t i v e ,   p r o v i d e d   a  d y e - i m a g e   h a v i n g   l o w e r   m a x i m u m  

d e n s i t y   and  g r a d a t a i o n ,   and  t h a t   w i t h   t h e s e   t r e a t m e n t s   t h e  

e f f e c t   of  a  l i g h t   s t a b i l i z e r   in   t e r m s   of  l i g h t   f a s t n e s s   w a s  

i n s u f f i c i e n t .   In  c o n t r a s t ,   i t   is   a p p a r e n t   t h a t   t h e  

t r e a t m e n t s   (  [C]  and  [D]  )  ,  w h e r e i n   N , N - d i a l k y l h y d r o x y l a m i n e   o f  

t h e   i n v e n t i o n   was  i n c o r p o r a t e d   i n t o   a  c o l o r   d e v e l o p e r   as   a  

p r e s e r v a t i v e ,   c o u l d   p r o v i d e   a  d y e - i m a g e   h a v i n g   h i g h e r   m a x i m u m  

d e n s i t y   and  g r a d a t a i o n ,   as   w e l l   as  more  i m p r o v e d   l i g h t   f a d i n g  

p r o p e r t i e s   . 

A l s o ,   i t   is   a p p a r e n t   t h a t   the   t r e a t m e n t   (  [F]  )  ,  w h e r e i n   a  

c o l o r   d e v e l o p e r   c o n t a i n i n g   o n l y   p o t a s s i u m   s u l f i t e   as  a  

p r e s e r v a t i v e ,   f a i l e d   to  p r o v i d e   a  dye -   image   h a v i n g  

s u f f i c i e n t l y   h i g h   maximum  d e n s i t y   as  a  r e s u l t   of  two  weeks   o f  

s t o r a g e .  

E x a m p l e   -  2 

The  f o l l o w i n g   l a y e r s   were   d i s p o s e d   on  t h e   r e f l e c t i v e  

s u p p o r t   a l s o   u s e d   in  E x a m p l e   -  1  t h r o u g h   c o a t i n g   so  as  t o  

p r e p a r e   t he   l i g h t s e n s i t i v e   m a t e r i a l s   27  -  4 1 .  

L a y e r   1  . . . . .   A  l a y e r   c o n t a i n i n g   1 .6   g  g e l a t i n   and  0 . 2 4   g  
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r e d - s e n s i t i v e   s i l v e r   c h l o r o - b r o m i d e   e m u l s i o n ,   and  0 .3   g  

d i - 2 - e t h y l h e x y l p h t h a l a t e   (DOP)  i n t o   w h i c h   0 .9   x  10  mol  o f  

c y a n   c o u p l e r   shown  in  T a b l e   -  3,  0 .2   g  l i g h t   s t a b i l i z e r   a n d  

0 . 0 1   g  HQ  -  1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   2  A  l a y e r   c o n t a i n i n g   1 .3   g  g e l a t i n ,   and  0 .2   g  DNP 

i n t o   w h i c h   0 .4   g  UV  -  1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   3  A  l a y e r   c o n t a i n i n g   1 . 0   g  g e l a t i n   and  0 . 0 4 0   g  A I  

-  1.  The  o b t a i n e d   s a m p l e s   were   t r e a t e d   w i t h   c o l o r   d e v e l o p e r s  

[A]  ,  [BJ  ,  [C]  and  [D]  in  t h e   same  manner   as  E x a m p l e   -  1,  t h e n  

the   maximum  d e n s i t y ,   g r a d a t i o n   and  l i g h t - f a s n e s s   w e r e  

e x a m i n e d   on  each   s a m p l e .   The  . r e s u l t s   a re   shown  in  T a b l e   - 2 .  
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I t   is  a p p a r e n t   f rom  t h e   r e s u l t s   in  T a b l e   -  2  t h a t ,   e v e n  

t h o u g h   a  a . c y a n - d y e - i a m g e - f o r m i n g   c o u p l e r   was  u s e d ,   t h e  

maximum  d e n s i t y   and  g r a d a t i o n   d i d   no t   d e t e r i o r a t e   and  t h e  

l i g h t   f a s t n e s s   of  a  d y e -   image   was  e x c e l l e n t ,   when  a  c o m p o u n d  

of  the   i n v e n t i o n   r e p r e s e n t e d   by  t h e   f o r m u l a   II]   was  u s e d   l i k e  

E x a m p l e   -  1  and  a t   the   same  t ime   a  compound   of  the   i n v e n t i o n  

was  u s e d   as  a  p r e s e r v a t i v e   f o r   c o l o r   d e v e l o p e r .  

E x a m p l e   -  3 

The  f o l l o w i n g   l a y e r s   were  d i s p o s e d   on  t h e   r e f l e c t i v e  

s u p p o r t   a l s o   u s e d   in  E x a m p l e   -  1  t h r o u g h   c o a t i n g   so  as  t o  

p r e p a r e   the   m u l t i - l a y e r e d   c o l o r   p h o t o g r a p h i c   p a p e r s .  

L a y e r   1  A  l a y e r   c o n t a i n i n g   1 .6   g  g e l a t i n   and  0 . 3 6   g 

b l u e - s e n s i t i v e   s i l v e r   c h l o r o - b r o m i d e   e m u l s i o n ,   and  0 .6   g  DNP 
- 3  i n t o   wh ich   1 .4   x  10  mol  of  y e l l o w   c o u p l e r   shown  in  T a b l e   -  

3,  0 .5   g  of  l i g h t   s t a b i l i z e r   shown  in  T a b l e   -  1  and  0 . 0 3   g  HQ 

-  1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   2  . . . . .   A  l a y e r   c o n t a i n i n g   0 .9   g  g e l a t i n ,   and  0 .1   g  DOP 

i n t o   w h i c h   0 . 0 6   g  HQ  -  1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   3  A  l a y e r   c o n t a i n i n g   0 . 3 2   g  g r e e n - s e n s i t i v e  

s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   and  0 . 0 1   g  a n t i - i r r a d i a t i o n   d y e  

,  _  3 (AI  -  1 ) ,   b e l o w ,   and  0 .4   g  DOP  i n t o   w h i c h   0 .8   x  10  mol  o f  

m a g e n t a   c o u p l e r ,   b e l o w ,   0 . 2 5   g  of  l i g h t   s t a b i l i z e r   STB  -  1 ,  

b e l o w ,   0 . 2 0   g  of  l i g h t   s t a b i l i z e r ,   b e l o w ,   and  0 . 0 3   go  HQ  -  1 

h a v i n g   been   d i s s o l v e d .  
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L a y e r   4  . . . . .   A  l a y e r   c o n t a i n i n g   1 .5   g  g e l a t i n ,   0 . 0 1 0   g  o f  

a n t i i r r a d i a t i o n   dye   AI  -  2,  b e l o w ,   0 . 0 1 0   g  a n t i - i r r a d i a t i o n  

dye  AI  -  3,  and  0 . 5   g  DOP  i n t o   w h i c h   0 .8   g  UV  -  1  and  0 . 1 5   g  

HQ  -  1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   5  . . . . .   A  l a y e r   c o n t a i n i n g   1 . 5   g  g e l a t i n   and  0 . 2 4   g 

r e d - s e n s i t i v e   s i l v e r   c h l o r o - b r o m i d e   e m u l s i o n ,   and  0 .5   g  DOP 

- 3  i n t o   w h i c h   1 .0   x  10  mol  c y a n   c o u p l e r   shown  in  T a b l e   -  3 ,  

0 .3   g  l i g h t   s t a b i l i z e r   shown  in  T a b l e   -  3  and  0 . 0 2   g  HQ  -  1  

h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   6  A  l a y e r   c o n t a i n i n g   1 .0   g  g e l a t i n ,   and  0 .2   g  DOP 

i n t o   w h i c h   0 . 4   g  UV  -1  h a v i n g   b e e n   d i s s o l v e d .  

L a y e r   7  A  l a y e r   c o n t a i n i n g   1 . 1   g  g e l a t i n ,   0 . 0 2   g  

p o l y v i n y l p y r o l i d o n e   and  0 . 0 9   g  

2 , 4 - d i c h l o r o - 6 - h y d r o x y - s - t r i a z i n e   s o d i u m .  

AI  -  1 

H O O C -  
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AI  -  3 

N ^ S H j C N / H   o  O H  

M  -  1 
a  

The  o b t a i n e d   s a m p l e s   were  e x p o s e d   w i t h   m o n o c h r o m a t i c  

b l u e   and  red   l i g h t s   t h r o u g h   an  o p t i c a l   w e d g e ,   and  w e r e  

s u b j e c t e d   to  the   t r e a t m e n t s   [A]  ,  [B]  and  [C]  d e s c r i b e d   i n  

E x a m p l e   - 1 ,   and  the   t r e a t m e n t   [G]  w h i c h   u s e d   t h e   f o l l o w i n g  

c o l o r   d e v e l o p e r s   IG]  and  [H]  . 

T r e a t m e n t   [G]  :  t ime   and  t e m p e r a t u r e   b e i n g   i d e n t i c a l   w i t h  

t h o s e   of  t r e a t m e n t   [B]  . 

T r e a t m e n t   [H]  :  t i m e   and  t e m p e r a t u r e   b e i n g   i d e n t i c a l   w i t h  
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t h o s e   of  t r e a t m e n t   [C]  . 

C o l o r   d e v e l o p e r   [G]  :  e x e m p l i f i e d   l - a r y l - 3 - p y r a z o l i d o n e   (AP  -  

2)  was  a d d e d   i n t o   t he   c o l o r   d e v e l o p e r   [B]  a t   t h e   r a t e   of  5 0  

m g / 1 .   C o l o r   d e v e l o p e r   [H]  :  AP  -  2  was  a d d e d   i n t o   t he   c o l o r  

d e v e l o p e r   [C]  a t   t h e   r a t e   of  50  m g / 1 .  

The  r e f l e c t i n g   d e n s i t y   of  e a c h   p r e p a r e d   s a m p l e   w a s  

m e a s u r e d   a t   t he   maximum  d e n s i t y   r a n g e   of  e a c h   s a m p l e ,   and  t h e  

r e s u l t s   shown  in  T a b l e   -  3  were   o b t a i n e d .   At  the   same  t i m e ,  

t he   l i g h t   f a d i n g   p r o p e r t i e s   of  c y a n -   and  y e l l o w - d y e   i m a g e s  

were   e x a m i n e d   in  t h e   same  m a n n e r   as  E x a m p l e   -  1  and  E x a m p l e   -  

2.  The  r e s u l t s ,   the   dye   r e s i d u a l   r a t e s   r e l a t i v e   to  t h e  

i n i t i a l   d e n s i t y   1 . 0 ,   a r e   shown .   in  T a b l e   -  3.  In  t h e   t a b l e ,   B 

r e p r e s e n t s   a  y e l l o w - d y e - m a g e ,   and  R  r e p r e s e n t s   a  

c y a n d y e - i m a g e   . 
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I t   i s   a p p a r e n t   f rom  the   r e s u l t s   in  T a b l e   -  3  t h a t   i n  

e a c h   of  t he   c y a n -   and  y e l l o w - d y e - i m a g e s   ,  s i m i l a r l y   to  E x a m p l e  

-  1  and  E x a m p l e   -  2,  the   maximum  d e n s i t y   was  s a t i s f a c t o r i l y  

h i g h   and  t h e   l i g h t   f a d i n g   p r o p e r t i e s   were   i m p r o v e d   to  t h e  

e x t e n t   s i m i l a r   to   t h o s e   of  the   t r e a t m e n t   [A]  when  the   s a m p l e s  

c o n t a i n i n g   t h e   c o m p o u n d   e x p r e s s e d   by  t h e   f o r m u l a   [I]  or  [ I I ]  

were   t r e a t e d   w i t h   . the  c o l o r   d e v e l o p e r   [C]  c o n t a i n i n g   n o  

b e n z y l   a l c o h o l   and  h a v i n g   N , N - d i e t h y l h y d r o x y l a m i n e   of  t h e  

i n v e n t i o n   as  a  p r e s e r v a t i v e .  

I t   i s   a l s o   a p p a r e n t   t h a t   t he   i m p r o v i n g   e f f e c t s   o n  

maximum  d e n s i t y   as  w e l l   as  l i g h t   f a d i n g   p r o p e r t i e s   were  m u c h  

g r e a t e r   in   t h e   c a s e   of  the   c o l o r   d e v e l o p e r s   [G]  and  [H]  w h i c h  

c o n t a i n   l - a r y l - 3 - p y r a z o l i d o n e   s e r i e s   c o m p o u n d .  
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WHAT  IS  CLAIMED  IS  : 

1  .  A  p r o c e s s   f o r   f o r m i n g   a  d y e - i m a g e   c o m p r i s i n g   t h e  

s t e p s   o f :  

i m a g e w i s e   e x p o s i n g   a  s i l v e r   h a l i d e   p h o t o g r a p h i c   l i g h t -  

s e n s i t i v e   m a t e r i a l   w h i c h   c o m p r i s e s   a  s u p p o r t ,   p r o v i d e d  

t h e r e o n ,   w i t h   a t   l e a s t   one  s i l v e r   h a l i d e   e m u l s i o n   l a y e r  

c o n t a i n i n g   a  h y d r o p h o b i c   d y e - f o r m i n g   c o u p l e r   and  a t   l e a s t  

one  compound   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  c o m p o u n d s  

h a v i n g   s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   and  p o l y a l k y l -  

p i p e r i d i n e   c o m p o u n d s ,   a n d  

c o l o r   d e v e l o p i n g   s a i d   s i l v e r   h a l i d e   p h o t o g r a p h i c   l i g h t -  

s e n s i t i v e   m a t e r i a l   w i t h   a  c o l o r   d e v e l o p e r   c o m p r i s i n g   a n  

a r o m a t i c   p r i m a r y   amine   and  an  N , N - d i a l k y l h y d r o x y l a m i n e   o r  

t h e   w a t e r   s o l u b l e   a c i d   s a l t   t h e r e o f .  

2  .  The  p r o c e s s   of  c l a i m   1  ,  w h e r e i n   s a i d   c o m p o u n d s  

h a v i n g   s t e r i c a l l y   h i n d e r e d   p h e n o l   g r o u p   a r e   r e p r e s e n t e d   b y  

F o r m u l a   [  I  ]  : 

F o r m u l a   [  I  ] 

w h e r e i n   and  R2  a r e   e a c h   r e p r e s e n t   a  s t r a i g h t   or  b r a n c h e d  

c h a i n   a l k y l   g r o u p   c o n t a i n i n g   t h r e e   to   e i g h t   c a r b o n   a t o m s ,   R3 

i s   a  k - v a l e n t   o r g a n i c   g r o u p   and  k  i s   an  i n t e g e r   1  to   6 .  
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3  .  The  p r o c e s s   of   c l a i m   1  ,  w h e r e i n   s a i d   p o l y a l k y l -  

p i p e r i d i n e   c o m p o u n d s   a r e   r e p r e s e n t e d   by  F o r m u l a   [II  ]  : 

F o r m u l a   [n  ] 

w h e r e i n   R+  i s   an  a l k y l   g r o u p ,   ah  a l k e n y l   g r o u p ,   an  a l k i n y l  

g r o u p ,   or   an  a c y l   g r o u p ,   R5  i s   a  h y d r o g e n   a tom  or  an  a l k y l  

g r o u p ,   Y  i s   -O-   or  =NR  g r o u p ,   R  i s   an  a l k y l   g r o u p ,   Re  i s   a  

v a l e n t   o r g a n i c   g r o u p   and  &  i s   an  i n t e g e r   1  to   4 .  

4.  The  p r o c e s s   of  c l a i m   1,  w h e r e i n   s a i d   h y d r o p h o b i c   d y e -  

f o r m i n g   c o u p l e r   i s   a  y e l l o w   d y e - f o r m i n g   c o u p l e r   or  a  c y a n  

d y e - f o r m i n g   c o u p l e r .  

5.  The  p r o c e s s   of   c l a i m   2,  w h e r e i n   s a i d   h y d r o p h o b i c  

c o u p l e r   i s   a  y e l l o w   d y e - f o r m i n g   c o u p l e r   or  a  c y a n   dye  -  

f o r m i n g   c o u p l e r   and  an  a m o u n t   of   t h e   c o m p o u n d   r e p r e s e n t e d   b y  

F o r m u l a   [  I  ]  c o n t a i n e d   i n   s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r  

i s   f r om  5  t o   100%  by  w e i g h t   to   s a i d   y e l l o w   d y e - f o r m i n g  

c o u p l e r   or   s a i d   c y a n   d e y - f o r m i n g   c o u p l e r   c o n t a i n e d   in   s a i d  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r .  

6.  The  p r o c e s s   of  c l a i m   5,  w h e r e i n   an  a m o u n t   of   s a i d  

c o m p o u n d   r e p r e s e n t e d   by  F o r m u l a   [ I I   i s   f rom  1  0  to   50%  b y  

w e i g h t   t o   s a i d   y e l l o w   d y e - f o r m i n g   c o u p l e r   or   s a i d   cyan   d y e -  

f o r m i n g   c o u p l e r .  
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7.  The  p r o c e s s   of  c l a i m   3,  w h e r e i n   s a i d   h y d r o p h o b i c  

c o u p l e r   i s   a  y e l l o w   d y e - f o r m i n g   c o u p l e r   or  a  cyan   d y e -  

f o r m i n g   c o u p l e r   and  an  a m o u n t   of  t h e   compound   r e p r e s e n t e d   b y  

F o r m u l a   [fl  ]  c o n t a i n e d   in   s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r  

i s   f rom  5  to   100%  by  w e i g h t   to   s a i d   y e l l o w   d y e - f o r m i n g  

c o u p l e r   or  s a i d   cyan   d e y - f o r m i n g   c o u p l e r   c o n t a i n e d   in   s a i d  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r .  

8.  The  p r o c e s s   of  c l a i m   7,  w h e r e i n   an  amoun t   of  s a i d  

compound   r e p r e s e n t e d   by  F o r m u l a   [II  ]  i s   f rom  10  to   50%  b y  

w e i g h t   t o   s a i d   y e l l o w   d y e - f o r m i n g   c o u p l e r   or  s a i d   c y a n   d y e -  

f o r m i n g   c o u p l e r .  

9.  The  p r o c e s s   of  c l a i m   4,  w h e r e i n   s a i d   y e l l o w   d y e -  

f o r m i n g   c o u p l e r   c o n t a i n e d   in   s a i d   e m u l s i o n   l a y e r   i s   a  y e l l o w  

d y e - f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [HI  ]  : 

F o r m u l a   [ I   I 

w h e r e i n   R,  t  i s   a  h a l o g e n   a tom  or  an  a l k o x y   g r o u p ,   R!  2  i s   a  

h y d r o g e n   a tom,   a  h a l o g e n   a tom  or   an  a l k o x y   g r o u p ,   Ri  3  i s   a n  

a c y l a m i n o   g r o u p ,   an  a l k o x y c a r b o n y l   g r o u p ,   an  a l k y l s u l f a m o y l  

g r o u p ,   an  a r y l s u l f a m o y l   g r o u p ,   an  a r y l s u l f o n a m i d o   g r o u p ,   a n  

a l k y l u r e i d o   g r o u p ,   an  a r y l u r e i d o   g r o u p ,   a  s u c c i n i m i d o   g r o u p ,  

an  a l k o x y   g r o u p   or  an  a r y l o x y   g r o u p   and  Zt  i s   a  g r o u p  

c a p a b l e   of  b e i n g   s p l i t t e d   o f f   upon   r e a c t i o n   of  t h e   c o u p l e r "  
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r e s i d u e   w i t h   t h e   o x i d i z e d   p r o d u c t   of   t h e   c o l o r   d e v e l o p i n g  

a g e n t .  

10.  The  p r o c e s s   of  c l a i m   9,  w h e r e i n   s a i d   y e l l o w   d y e -  

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [fll  ]  c o n t a i n e d   i n  

s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   i s   f rom  0 . 0 5   t o   2  mol  p e r  

mol  of   a  s i l v e r   h a l i d e   c o n t a i n e d   in   s a i d   s i l v e r   h a l i d e  

e m u l s i o n   l a y e r .  

1  1  .  The  p r o c e s s   of  c l a i m   1  0  ,  w h e r e i n   s a i d   y e l l o w   d y e -  

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [M  ]  c o n t a i n e d   i n  

s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   i s   f rom  0.1  to   0 .7   mol  p e r  

mol  of   a  s i l v e r   h a l i d e   c o n t a i n e d   in   s a i d   s i l v e r   h a l i d e  

e m u l s i o n   l a y e r .  

12.  The  p r o c e s s   of   c l a i m   4,  w h e r e i n   s a i d   c y a n   d y e -  

f o r m i n g   c o u p l e r   c o n t a i n e d   in   s a i d   e m u l s i o n   l a y e r   i s   a  c y a n  

d y e - f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [IV  ]  or   [V  I  : 

w h e r e i n   X  i s   a  h a l o g e n   a t o m ,   R20  i s   an  a l k y l   g r o u p  

c o n t a i n i n g   one  t o   s i x   c a r b o n   a t o m s ,   R21  i s   a  b a l l a s t   g r o u p  

and   Z2  i s   a  g r o u p   c a p a b l e   of  b e i n g   s p l i t t e d   o f f   u p o n  

r e a c t i o n   of   t h e   c o u p l e r   r e s i d u e   w i t h   t h e   o x i d i z e d   p r o d u c t   o f  

t h e   c o l o r   d e v e l o p i n g   a g e n t ,  

F o r m u l a   [W  I 

OH 



0 2 4 2 2 1 1  

-  105  -  

F o r m u l a   [ v . ]  

OH 

R2£0HH' 

w h e r e i n   R22  i s   a  h y d r o g e n   a tom,   a  h a l o g e n   a tom,   an  a c y l  

g r o u p ,   an  a l k y l   g r o u p   or  an  a t o m i c   g r o u p   n e c e s s a r y   t o  

c o m p l e t e   a  s i x   m e m b e r e d   r i n g   t o g e t h e r   w i t h   t h e   g r o u p  

r e p r e s e n t e d   by  R23,  R23  i s   an  a l k y l   g r o u p   or  an  a r y l   g r o u p ,  

R2  +  i s   an  a l k y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   o r  

a  -NHR2  5  g r o u p ,   R25  i s   an  a l k y l   g r o u p   or  an  a r y l   g r o u p ,   a n d  

Z3  i s   t h e   same  as  Z2  of  F o r m u l a   [W  ]  • 

13.  The  p r o c e s s   of   c l a i m   9,  w h e r e i n   s a i d   c y a n   d y e -  

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [W  ]  or   [V  ] 

c o n t a i n e d i n   s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   i s   f rom  0 . 0 5  

to  2  mol  p e r   mol  of  a  s i l v e r   h a l i d e   c o n t a i n e d   in   s a i d   s i l v e r  

h a l i d e   e m u l s i o n   l a y e r .  

14.  The  p r o c e s s   of  c l a i m   13,  w h e r e i n   s a i d   c y a n   d y e -  

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a   [W  ]  or  [17  ] 

c o n t a i n e d   in   s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   i s   f rom  0 . 1  

to  0 .7   mol  p e r   mol  of  a  s i l v e r   h a l i d e   c o n t a i n e d   in   s a i d  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r .  

15.  The  p r o c e s s   of  c l a i m   1,  w h e r e i n   t h e   a l k y l   g r o u p s   o f  

s a i d   N , N - d i h y d r o x y l a m i n e   a r e   e a c h   an  a l k y l   g r o u p   h a v i n g   o n e  

:o  f o u r   c a r b o n   a t o m s .  
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16.  The  p r o c e s s   of  c l a i m   1,  w h e r e i n   s a i d   N , N - d i a l k y l -  

h y d r o x y l a m i n e   c o n t a i n e d   in   s a i d   c o l o r   d e v e l o p e r   i s   0 . 2   t o   15  

g  p e r   &  of   s a i d   c o l o r   d e v e l o p e r .  

17.   The  p r o c e s s   of   c l a i m   17,  w h e r e i n   s a i d   N , N - d i a l k y l -  

h y d r o x y l a m i n e   c o n t a i n e d   i n   s a i d   c o l o r   d e v e l o p e r   i s   0 . 5   t o   1 0  

g  p e r   d  of   s a i d   c o l o r   d e v e l o p e r .  

18.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t h e   c o l o r  

d e v e l o p e r   s o l u t i o n   is   s i r b s t a n t i   a l l y   f r e e   of  b e n z y l   a l c o h o l .  

19.  A  p r o c e s s   f o r   f o r m i n g   a  p h o t o g r a p h i c   dye  i m a g e  

i n c l u d i n g   t h e   s t e p s   o f  

(1)  i m a g e w i s e   e x p o s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   p h o t o g r a p h i c   m a t e r i a l   c o m p r i s i n g   a  s u p p o r t   c a r r y i n g  

at  l e a s t   one  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n  

l a y e r   c o n t a i n i n g   a  h y d r o p h o b i c   d y e - f o r m i n g   c o u p l e r   a n d  

(2)  t h e r e a f t e r   t r e a t i n g   t h e   m a t e r i a l   w i t h   a  c o l o r  

d e v e l o p e r   s o l u t i o n   c o n t a i n i n g   an  a r o m a t i c   p r i m a r y   a m i n e  

d e v e l o p i n g   a g e n t ,   c h a r a c t e r i s e d   in  t h a t   t h e   l i g h t - s e n s i t i v e  

l a y e r   c o n t a i n s   a  s t e r i c a l l y   h i n d e r e d   p h e n o l   a n d / o r   a 

p o l y a l k y l   p i p e r i d i n e   c o m p o u n d   and  in  t h a t   t h e   c o l o r  

d e v e l o p e r   s o l u t i o n   c o n t a i n s   an  '  N,  N-di   al  kyl  h y d r o x y !   ami  n e  

or  t h e   watei*  s o l u b l e   a c i d   s a l t   t h e r e o f .  
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